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To the whole Art of” = 
ARITHMETICAL DYALLING,|} 


In Two Parts. 


The Firſt ſhewing how to draw the Hour-Lines on all manne! 

- of Regular Dyals, and how to reduce all Irregular Dyals into 
Regular Forms by means of a new Latitude and new Declination, 
and that Arichmetically. | | 


The Second Part ſheweth how to place all manner of Furni- 
ture on. all ſorts of Dyals, let them be never fo irregular, and that 
Arithmetically ; whereunto is annexed the Tables of the Altitude 
of the Sun for cyery hour of the Day at his Entrance into the 
12 Signs from one Degree of Latitude ro 90; with Tables of Azi- 
muth to cach Latitude, and for every hour of the Day at his En- 
rrance into cach Sign, with many other Tables uſeful in the Art of 


Shadows. : - 
Whereunto 15 Annexed an | 


APPENDIX, 


; BEING | 
The Explication of the Pyramidical Dyal ſet up in His Majeſties Garden at White-Hall, 
1669. In _ _ many ſorts of a age chr ee By which, ap the hours | 
of all Kinds diverfly cxprefled, many tags ring to Geography , Aſtrology and | * 
Aftronomy,are by the Suns ſhadow made viſible rothe Eye, by that Rayerend Enter 
Francis - Hall, alias Line, ot the Society of Jeſus, Profefior of the. Marhemaricks ar 
Liege in Germany. . 


By 70 HN HOLWEL L, Teacher of the Mathematicks: 


London, Printed by W, i/1. Bonny, for Tho. Howkins in George-Ya 
in Lombard-Street, MDCLXXXVI. * 
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 Conrteous Reader, 


EPISTLE 


| READER 


any ill Thoughts of me, becauſc I have pre- 


[ E T not my bold Attempt make thee have 


ſumed to preſent unto the World this mall 


Picee. of . Dyalling, ſecing lo many Men 


A 2 


have done 


their Endeavour in the like kind; among which 
Authors I have made bold to follow the Method 
of Mr. Wells in Is Art of Shadows, in the Firſt Part 
thereof; but in the Second, I have beſtowed the 
pains of calculating Tables of the Altitude of the 
Sunat his Entrance into every of the twelve Signs, 
for every hour of the Day from one Degree of La- 
titude to 90 ; as alſo Tables of Azimuths for cach 
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Table of Altitude, with the Uſe of them 1n the pla- 
cing of the Furniture on all manner of Dyals; and 
I. have preſented you-with the Deſcription of the 
Dyal that was ſet: up in the. King's Garden in the 
Year 1669. by that eminent: Mathematician Father 
Francis Hall, alias Line, of the Socicty of Jclus at 


with three ways how. to deſcribe any Furniture on 
any Plain that doth dependon the declmation, with- 


had from my very good Friend Edmond Halley of 
of Queens Colledge of Oxford. T.ſhall fay nothing in 

commendation of this Book, :hoping it will ſpeak 
for it {elf ; bur ſhall ſubſcribe my ſelf 


A Lower of all thoſe whoſe Inclinations leads 


Name is 


JOHN HOLWELL. 


Liege in” Germany :* Beſides, I have preſented you 


out having reſpect to the hour-lines; the which I 


them to the Mathematicks, ſo long as my 
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Chap. 2. Containing the Difinfion of Dyals ; with the manner of finding - E. 
the Declination,Reclination and Inclination of all Planes whatſoever. -p.J} . 

Seventeen Kinds of Dyals according to Clavis. nee 
The Reclination and Inclination of any Plane. p.5 : 

. To find the Declination of a Plane. 1h? 
How to find the Suns Azimuth by his Altitude, p.7 : 
How to find a Meridian Line upon an Horizoxtal Plane.-- p.s . ; 
Chap. 3. To draw the Hour-Lines in an Equinoftial Plane. p. 9 
Chap. 4. To. draw the Hour-Lines upon a Polar Plane. Ibid. 
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THE 


CONTENTS: 
Part I. 


CO Of -the making of the Fundamental Diagram. © DPag. 1 : 


Chap. 5. To draw the Hour-Lines upon dirett Eaft or Weſt Plane. . p.1 i 
Chap. 6. To draw the Hour-Lines upon an Horizontal Plane. P13; 


Chap. 7. Todrawthe Hour-Line on a Dirett South or North Plane. p. I5 


Chap.8. To-draw Hour-Lines on a South or North-inclining or reclining 
Pare. S p19 


Chap. 9. How to draw the Hour-Lines upon a South or North erett Plane - 
declining Eaft or Weft to any. Declination. p. 18: * 
Chap.-- 


; Chap. 10, How to draw the Hour-Lines upon any Plane declining far Eaft 
or Weft, or any other in which the Hour-Lines run cloſe together, by help 
of two Equinottial Lines, without reſpet# to the Center. p. 24 


Chap. 11: How to draw the Hour-Lines upon any Dirett Plane reclining or 
inclning Eaft or Weſ. P-41 


Chap. 12. To draw the Hour-Lines upon a declining reclining, or declining 
inclining Plane. p. 46 


Chap. 13. To draw the Hour-Lines upon @ South reclining P lane, declining 
Eaft or Weſt, which jaſſeth between the Zenith and the Pole. P. FI 


Chap. 14. To draw the Hour-Lines upon a South reclining Plane deckning 
Eaft or Weft, which paſſeth between the Pole and Aorizon. P.55 


Chap. 15. To draw the Hour-Lines upon the Polar Plane declining Eaff or 
Weſt, it being the firf Variety of North declining and reclning Planes. 


P-39 

Chap. 16. How to draw the Hour-Lines upon a North reclining Plane de- 
_ clining Eaſt or Weft, which cutteth the Meridian between the Zenith and 
Equinoftial. p. 63 


Chap. 17. To draw the Hour-Lines upon a North reclining Plane, declining 
Eaft or Weft, which cutteth the Meridian between the Equator and Ho- 


Tiz0N. "67. 
Chap. 18 Of the manner of cutting divers Bodies in Wood or Stone, aud 

making Dyals upon them. 70 
How to cut the Gube. Tod 
How to cut the Tetrahedrum. P. 7L 
How to cut the Oftohedrum. p- 73 
How to cut the Dodecahedrum. | P- 74 
How to cut the Icoſahedrum. P. 77 
How to cut the Body of twelve Rhombs. P. & 
How to cut the Body compoſed of 25 Rhombs. p. 84 
A Table of Hour-Arches. © p. 86 


Chap. 19. How the Meridian-Line is to be placed in all thoſe Dyals that are 
referred to a new Latitude. Pp. 92 
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The Contents of the Second Part. 


Chap. 1. Of the Furniture with which Sun-Dyals may te Leamifed. p.g5. 
Tables of the Suns Altitude at the Entrance of each Sign, and for all Hours 


of the Day, frem one Degree of Latitude to G9. 'p.100 __ 
Tables of right and contrary Shadews to every Degree and Tenth Mininte of 
the Buadrant. | Pp: 145 - 


A Table of Arches of the Hour-I ines Diſtance from the Meridian-in al! Ho- 
rizons from one Degree of Elevation til the Pole be elevated Jo Degrees, 
by which is made all dirett Mural, whether u;right or reclining Dy- 


als. P-155 
Tables of the Suns Azimuth from the Eaft or Weſt, for each Hour of the 
Day, and the beginning of each Sign from 1 Degree to co. Pp. 159 


Chap. 2. Containing the Deſcription and Uſe of the foregoing Tables of 


Attitude. p. 205 
A Table ſhewing what Altitude the Sun hath at every howr and half how 4 
the Day at his Entrance into every of the Twetve Signs. P- 208 


A Table ſhewing the Suns Azimuth from the Eaft towards the North or 
South for every hour and half hour of the Day at his Entrance into every. 
of the Twelve Signs.  Þ-210 


Chap. 3. How to place the Parallels of Declination uton an equinottial / 
Plane. | | p.211- 


Chap. 4. How to deſcribe the Tropicks and other Circles of Declmation in a , 


Potar Plane. ' Þ. 214 
4 Table for the Polar Dyal. p-215 
A Table for an Eaft and Weft Dyal. p- 216 
Chap. 5. To deſcribe the Parallels of the Length of the Day en a Polar or 
Meridian Plane. p. 217 - 


Chap. 6. To draw the unequal Hours, common. called the Planetary Hours: . 
on the Polar and Meridian Plane. | p. 218- 


Chap. 75. To draw the Babyloniſh and Iralian Hours 07 the two former 
Panes. P.-220 Ds 
| Chap. | 
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. Chap. 8. To deſcribe theVertical Circles in the two former Planes p. 221 


Chap. g: To deſcribe the Parallels of Altitude on the Meridian Plane. p.22} 
A Table for the Diftance of the Parallels from the Horizontal Line. p.224 


| Chap. Io. How to draw the Circles-of Aititude-upon-any Horizontal Dy- 
al. P-227 


. Chap. HI. To deſcribe ihe Parallels of Altitude on a South Plane. p. 230 
A Table to find the Ditances of the Parallels from. the Horizontal Line up- 
on every Azimuth. . " \P> 2J2 


Chap. 12. To deſcribe the Parallels of the Signs in the Horizontal Plane. + 


| 2 

Chap: 13. To draw the Parallels of the Signs on any Sonth Plane. # 3 
- Chap. 14. How to inſcribe the Parallels of the Length of the Day on a Ho- 
rizontal Plane. : ; Pp. 235 
: Chap. 15. Shewing how.the Italian ard Babyloniſh Hours may be deſcr;- 
bed upon the Horizontal and South-Plane. bid. 


- Chap. 16. Shewing how to inſert the domifying Circles, commonly called 
the Circles of Poſition on a Horizontal and South Plane. Pp. 236 


- Chap. 17. Of the Meridians of other Countries, and how to inſert them into 
any Sun-Dyal. p.237 

A Catalogue of ſome of the mojt Eminent Places in the World, with the Ele- 
.vation-of the Pole in each Place, and their Diflance in Longitude from the 
Meridian of London. P-241. 
A Catalogue of the moſt Eminent Cities and Towns in England, Ircland and 
Wales, ſhewing their Difference of Merid:ans from London, and the 


elevation of the Pole in each Place. P. 244 
Chap. 18. -Of the Horizon of any Cityor Place whoſe Latituce and Longi- 
tude is known, and how toanſert it into a Sun-Dyal. Pp. 246 
Chap. 19. How to deſcribe the Signs aſcending or deſcending. Pp. 247 
Chap. 20. How to place'the Rifng, Culminating and Setting of any fixed 
Star. P. 251 
Chap. 21. How to deſcribe all manner of Furniture.on any upright dec li- 
ning, or declining reclining, or inclining declining Dyal. p. 254 


Chap. 
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Chap. 22. How to draw the Hour-Lines on the bottomof a Box, ſo that a 
| Star or other Figure may paſs over them, and ſhew the Hour of the Day 
tet the Plane be never ſo irregular (viz) let it be dirett; horizontal, de- 

cling, reclining, or beth. | p. 255 


Chap- 23. How to draw a reflefted Dyal on any Wall or Cieling (whereon 
a Glaſs being placed on the Tranſom of a Window, or ſome other convenient 
Place horizontal). tet the Cieling be never ſo irregular.  __ p.256 


Chap. 24. How to draw the Equator and Tropicks and other Circles of De- 
clination, as alſo the Sign the Sun is in, the Parallel of the length of the 
Day , and the like, on a Wall or Cieling to any horizontal refletting 


. Glaſs. CORES p-259 
Chap. 25. To draw the Azimuth-Lines on any Wall or Cieling to any 
horizontal refletting Glaſs. | \_ 7. 


Chap. 26. To draw the Refletted Horizon according to the ſituation of any 
| Reclining Glaſs whatſoever. p- 264 


Chap. 27. To draw the Refleed Meridian according to the ſituation of any 
Reclining Glaſs whatſoever. | ' -p.266 


Chap. 28. To draw the Refletted Hour-Lines to any Reclining Glaſs on any 
Plane whatſoever, that the Sun wil! be refletted on, by help of an ori- 
nary Horizontal Dyal for that Latitude, p. 268 


Chap. 29. To draw therefletted Fquinoftial Line, and alſo the Tropicks on 
any Wall or Cieling, to anyreclining reflefting Glaſs. Pp. 269 


Chap. Zo. To draw the Refletted Tropicks, or ether Parallels of Declina- 
1 80k EE IN ok. | Pp, 270. 


Chap. 31. To draw the ſaid refletted Tropicks, or other Parallels of De- 
clination without any Tables calculated, only by help of a Trigon firit 
made on Paftebord or other Material. | P. 271 


Chap. 32. To draw the refletted Azimuth-lines to any reclining Glaſs on 
any Plane whatſoever that the Sun-beams will be refletted on, P. 272 
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ws * 33. Todraw any refietted Line by any two Points given over any Plane 
whatſoever, without projetting by the Eye. P- 274 


Chap. 34. Todraw the refletted Parallels of the Suns Altitude, or Propor- 
tions of Shadows to any reclining Glaſs on any Plane whatſoever that the 
Sun-Beams will be refletted on. - - = 


Chap. 35. To draw the Jewiſh or o/d unequal Hour-lines to any Reclining 
Glaſs on any Plane whatſoever that the Sun-Beams will be reflefted on. 


P. 276 
Chap. 36. To draw the Circles of Poſition to any Reclining Glaſs on any Plane 
Bhoefever that the Sun-Beams will be refle&ed on. p.277 


Chap. 37. How to draw any Circle of Poſition, or the Cuſpis of. any Houſe 
on any Cieling or Wall to any Reclining Glaſs. Pp. 278 


Chap. 38. To draw a Dyal under any Window that the Sun ſhines upon by 
help of a Thread faſtned in any Point of the direft Axis found in the 
Cieling, and a Hole in. any Pane of Glaſs, or a Knob or. Noqus ujon any 
fide wy the Window or Window-Poft. MM '  P.280 


Chap. 3g. To find a Point in the dirett Axis of the World, which will ever 
fall to be in the ſaid Meridian, in which Point the end of a Thread i to 
be faftned. CESS P. 281 


Chap. 49. How to find the Hour-Points either under.the Window, or any 
other convenient Place in the Room.  _p.282 


Chap. 41. Of Refratted Dyals. . DT . P. 284 
Chap. 42. How to draw the Parallels of the Signs, or Declination, or Paral- 

tels of the Length of the Day, r any other Parallel that doth depend upon 
$ the Declination of the Sun, without having reſpett to the Hour-lines, and 
F | that three ſeveral ways Geometrically, which Ways never have been Pub- 
5 fiſhed in auy Language. = pp. 285 
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The Contents of the Appendisx. 


Brief Ex lication of the Pyramidical Dyal ſet up ir His Mojeics 
A Private Garden at White-Hall, July 24-. 1669. 


Chap. 1, Of the ſeveral Parts of this Dyatl ; p.o+ of oe PritaeertFe on 


each part in general. 


Of the Firf Piece. 

Of the Second Piece. | -: > 
Of the Third Piece. "= 
Of the Fourth Piece. .6 
Of the Fifth Piece. bid. 
If the Laſt or Higheſt Piece. 7: 


Chap. 2. Of the Twenty Ver tical Dyals deſcribed on the Edge of wy fr - 


Piece. 1d s-.. 


o © 


Chap. 3. Of the Eight Reclining Dyals PRO upon the frf Pi Piece. p.- I2 - 


Of the other Four Reclining Dyals which tand ufon the North-part of the - 


Table. Pp. 14. 
Chap.-4. Of the Four Glaſs Bowls fanding on the Four Branches o = - 

Firft Piece. 
Of the Firf Bowl. Fid. 
Of the Second Bow#. p. 17. - 


Of the Third Bowl. 


Of the Fourth Bowl. | p..18 .: 
Chap. 5. Of the Four great Globes flanding on the Firſt Piece. . I 19 


Of the Eird Gtobe. 


Of the Second Globe. mans | 22 ————Pc20. 
Of the Third Globe. Pp. 4 | 
Of the Fourth Globe. p.-26 | 


Chap. 6. Of the Dyals deſcribed on the Edge of the Second Piece. 


TI WF Touting Thab pluedar the Tipef the cont To. 
p. 29 


Chap. 8. Of the Four Dyals ſupported by the Four Branches of the Second 
Piece. Pp. 31 


Chap. 9. Of the Dyals deſcribed on the great Globe which tands on the 
Second _—_ Pp. 33 


Chap. 10. yf he Four Glaſs Bowls ſupported by the Four Branches of the 
- Great G p35 


Chap. [1, Of the three upermoſ Pieces of the Prams p-37 


cle N x r, the Point t is diſtant from _ Zenith Z 289. 2m. Now half 
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CHAP. I | 
Of the Making of the Fundamental Diagrain. 
| HE Making of this Scheme is thus; Take 60 Jes. from 


the Circle NESW ; croſs it at ri 


hc Angles in Z, with 
the Lines NZS, and EZ W: Flac 


done, ſeek the 


the diſtance of the Pole from the Zenith being placed from Z, to P. gives 
the Point of the Pole, and the Natural Tangent of half the Latitude of 
the Place being placed from Z. toK, will alſo give the Point in the Me- 


ridian-Circle, where the Aquator doth touch; Now foraſmuch as the 
T ropick of Cancer is diſtant from the Zenith 28 9. 2 m. the natural Tan- - 


gent of half that 284. 2x2. which is 149. 1 mz. being placed from Zo t, 
ives the Point t; the Tropick of Capricorn, being 75 d. 2 m. diſtanc 
rom the Zenith, the natural Tangent of half that 75 d. 2 m, which i; 

37 4.31 m. being placed from ZroF, givesthe Point F for the Tropick 

Capricorn. And foraſmuch as the Circle N OS reclines from the 
Zenith 43 d. the Iangentof half that 40d. being placed from Z.roO 
ives the Point O for the Reclination; Likewiſe the prick'd Circle DA G 
th recline from the Zenith J5 d. now. if you take thenatural Tangenc 
of halt thar J5 d. which is 17d. 39m. and place it from Z to A, gives 
the Point A for the Reclination. 
Having found theſe Points, by which the forementioned Circles do 


pa you may find the Centers after this manner : 


irſt, For the Center of the Circle W Þ E, the Point Þ being found 
by the foregoing Rules, take the Secant of the Compl. of the diſtance 
ofthe Pole trom the Zenith, and place itfrom'P t6 L, and the Point L, 
will be the Center of the Circle WPE.T hen for the Center of the Circle 


| WKE, foraſmuch as the PointK is diſtant 51 d. 32 m. trom the Ze- 


nith , take this 519d. 32 m. from 999. then the natural Secant of the 
remainer being placed trom K, towards N,and it will touch the Point d, 
whichis the Center of the Circle-WKE ; then for the Center of rhe Cir- 


your Line of Chords, anduponZ, as a Circle, deſcribe * 


T 
Place of the Pole at P; thus the natural Tangent of 


£ Hom JZ 


& -_ 


. from go 


) "= | AY 
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= Ins placed from O'ro E, the Point f will bethe Center of 
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SS this 28 d. 2 m. which is 14 d. 1 me. being added unto go4. will amount 


ro 104 d. halt thereof is 52 d. The natural Tangent thereof being added 
unto the;n: | of T4901 m. half That - nate ndrkcb 


gene, which being paces from omar N; l-faltrthePom H: 
this Point H is the Center of the Circle Nt 7; then for the Center ofthe 


Circle FP, the Point F being diſtant; from the Zenith Z, 75 d.2 mr. 


- this75 4.2 m. being ſubſtrafted fromygod: the natural Secant of the Re- 


mainer,being placed fron? N tol,givcs the Point I, which is the Center 
of theCitelez FP; then for the-Ccdter of <1 neſeke Arth DAG, the 
Point A reclinit:g from the Zenith 35 4. This 35 d. being ſubſtrated 
d. the natural -Secant of the Rermainer being placed from.;A-tv5 
Point g will be the Genter of the Circle D AG; thenfwr the 
of the Circle NOS, Q doth teclifie- from the Zenith,4qo 9. 
9. being ſubſtrated from 999. the Secanv of the Remainfr be- 

rcle 


$. - Then for the Center of the Hour-Circles;z. which are thus : 

Firſt, Seek the Center of the Six of the Clock Honr-Circle as former- 
ly directed ; whoſe Diſtance is from P. to L, will always be the Secanc 
of the Latitnde of the Place, making Z F. the Radius croſs PL, atL. 
with a Line drawn at right Angles thereto; which lerbe the Line : 4 
7:8: Then making PE. the Radius, BL 4 will be a Tangent-Line 
thereto ; then the natural Taftgent of the Equinoftial Hour-Arches be- 
ing placed from L. unto 5 4, one way, and 7 8 the other, will be the 
Center of each refpettive Circle : thus; Ser one Point of your Com- 
paſſes in the Point 4, and. the other being exrended unto P, defcribe 


the Arch 4P4. and fo for all the reſt of the Hour Circles. 


The Circles of the DiaMam being thus deſcribed and made plain, I 


fhallnow came to the Art of Dyalling ic {elf 
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C rp b the DiſtinBlion of Dyals; with the Manner 2 
the Declination, Reclination "_ Incli- 2 

nation T all Planes whatſoever. "i 

> is firſt cobe underſtood, that afl great Circles of _s arherbei hin =, bi 
projected you a Plane howſoever & X 


as is very well Demonſtrated by Cl/avies in the. 11th. Chap. oft 
Book of Gnomonices : From whence it followeth, That the H | 


uatcd, become ſtraight Li Bow. "Y 


of every Dyal being grear Circles of the Sphere drawn upon atly he: "0 


gular Flat, will ſtraighr Lines alſo. | 

Now.the Art of yalling doth conſiſt in. the Artificial findin our. ©. 
theſe Ling, and their Diſtance cach from other ; which _ YL = A 
ry according to the ſituation! of the Plane on which << belted, | 
Likewiſe that part of the Style that ſhews the Hour, oug -rolle paraltel 
with the Axis of the World; by which means: the very End ofthe: o— 
points to one of the Poles of the World. | 


Dyats (according 1 to Clivis) are FRG fd into Spbentoos Ki inde; $ 
as followet | 


I. The Horizontal being parallel to the Horizon. - 

2. The North, and Squt "ira by ſome called a Vertical Dyal, 
'becauſe parallel to the Prime vertical, or Circle of Eaft and VERT: £ 

3. South direct reclining, -lcs than the Pole. 25 

4+ North inclining, more than the Pole. - - | V+. 

+ South dirc& inclining, leſs than the Zquator. : *þ 

Norch reclining more than the Aquator. 

7. South direct reclining, or North-inclining to-the Pole, called a | 
dire& Polar Plane, becauſe parallel thereto. 

8. South dire& inclining, or North reclining to the Aquator, called 
an Aquinottial r__ onde parallel thereto. 

9- South and North declining Eaſt-or Welt. 

10. Eaſtor Welt direct. 

Li. Eaſt or Welt dire@ reclining or inclining. 
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=” South 7 Plane "” —_ To the Pole, 
Þ. A ning Eaſt or called a Polar 
North | Reclining Dotiee 
| "EY _- decli- [nclining” To the Aquator,  - 
ning Eaſt of called an quinoCtial 
North < (Reclining Deckner. 
14 A Plane decli- (Reclining } Ot which there arexwo 
_ Eaſt ord _ ſorts, the one palling a- 
r5. A North C nclining \ 0p other below the 


16: A(South Plane decli- (Reclining. Whereof are two ſorts, 
ning Faſt or > the onepaſſing above, the 
17. A {North \ Weſt, nclining. er below clic Equi- 
.- Before you-can contive the Hour-Lines, Bi cheſt ſeveral "WY 
. there are certain Arches. of great Circles; in number ſ1x : which muſt 
of neceſſity be known ; and diyers of. thoſe are in ſome caſs given , and 
in. others they are ſoughr. 


T. The Firſt is an Arch of a great Circle perpendicular to the Plane, 
* Eomprehended between the. Zenith and the Plane, which is the Rech- 
natianthereof. 

2. TheSecond is an Arch of he Horizon between the Meridian and A- 
_—_ paſſing -by. the: Pole of the Plane, which -is: the-Declinagion 

ther 

J. The Thixd is an; Arch berween-the Meridian andthe Horizon pre- 
pining: ch the Diſtance of- the Twelve a Clock Hour from the Hori- 

- zontal Lin 

4 he! Fourth is an Arch of the Plane between the Meridian and the - 
Sub-ſt = which limits the Diftance thereof from 12. 

- 5... Lhe ith is, An Arch of.a great Circle, ndicular to the Plane 
comprehended between the Pole of . the orld and the Plane called 
the beighth of the. Stvle. 

6. The laſt is an Angle at the Pole-of the World between the two Me- 
ridians, the one of the Place, the other of the Plane, the Sub-ſtyle 
of all Dyals being the Meridian of the Plane, commonly called the 
Planes Difference of Longitude. 


The two firſt oftheſe Arches isalways given, .or may be found by the 
ped following : 


* 


» , > \ <6 # 1 en ah ROE = 
1 b 5 w F287 i. Bs 
— «4 L 4. _ 
. 0 A A oY, +1 - : * 
* BY Ne gs ” 20075 TR 
". 1 EI Fe 
OL . 
_ 


Firſt, For the Reclination and Inclination of any Plane. Fig.1.- 


If -the Plane ſeem to be level with the Horizon, you. may try it by: 
laying a Rulerthereupon, and applying the fide of your Quadrant A B,. 
trathe upper {ide of the Ruler, ſothatthe Center may hang a little over 
the end of the Ruler, and holding up a Thred and Plummer, fo that. 
it may play upon the Center, if it ſhall fall dire&tly upon the Level Lirie 
AC, making no Angletherewith, it is an Horizontal Plane. - 

If the Plane ſecm. to be vertical, like the Wall of an uptight Building, - 
you may try it by holding the Quadrant, fo that the Thred may fall 
on the Plumb-Line A C ; for then if . the ſide of. the Quadrant ſhall lie 
cloſe totorthe Plane, 1t is erect, and a Line drawn by .that- fide of the 
Quadrant, ſhall be a Vertical Line, as the Line DE, in the Figure. It: 
the Plane ſhall be found to incline-to the Horizon, you may find our 
the quantity of the Inclination after this manner ; | 

Apply the fide of your Quadrant A C to the Plane, ſoſhall the Thred - 
upon the Limb give vou the Inclination required. | 
Suppoſe the Plane. BGED., and the LineDE, to be Verrical, to 

which applying the ſide of your Quadrant A C, the Thred upon the - 
Limb ſhall make the. Angle CAH, the laclination required ; whoſe. 
Complement is the Reclinatian. 


To find the Declination of a Plane- 


To effeQ this, there are required two Obſervations ; the firſt, of the - 
Horizontal Diſtance of the Sun from the Pole of the Plane; the Second, 
1s of the Suns Alrirude, thereby to get the Azimuth: And theſe two . 
Obſervations muſt be made at one inſtant of time as near as may* be, 
that the parts of the Work may the berrer agree together. 

Firſt, For the Horizontal :Diſtance of the Pole: of the Plane, apply 
one edpe of the Quadtant tothe Plane, fo thatrhe other may. be perpen- 
dicular ta ir, and the Limb may be towards the Sun, and hold the whole 
Quadrant Horizontal as near as you-can conjectnre;; then holding a. 
Thred and Pinmmer: at full Liberty, fo that the Shadow of the Thred 
may paſs through rhe Center and Limb of the Quadrant, obſerve what 
Degrees of the Limb the Shadow cuts, counting them from that hde'ot 
the Quadrant which is perpendicular tothe Horizontal -Line, thoſe Dee - 

. grees arecall'd the Horizontal Diſtance; dots Be 


Secondly; _ 
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Secondly, At the*ſame inſtant obſerve the Suns Altitude; by this 
- Alticude you may getthe Suns Azimurh from the South ; which. ſhall be 
; ſer. * 3... : ! v2.9 ; k ' 5 


hrh 
"When you make your Obſeryation of the Suns hoxizontal Diſtance, 
mark whetner the Shadow of the Thred fall berween the South and the 
| Jicular fide of the Quadrant or not : For, _ 45 
1. If the Shadow fall between them, then the Diſtance and Azimuth 
« added together, do makerthe Declination of the Plane ; and in thiscaſe 
8 theDeclination is upon the fame Coaſt whereon the Suns Azimuth is. 
I - 2. If theShadow fall not between them, then- the difference of the 
- Diſtance and Azimuth is the declination of the Plane ; and if the Azi- 
' *muth be the greater of the two, then the Plane declineth tothe ſame 
coaſt whereon the Azimuth is ; bur if the Diſtance be the greater, then 
. the wo declincth to the contrary , to that whereon the Suns Azi- 
S muth is. 
 * | Note here further, That the Declination ſo found, is always account- 
: ed from the South, and thar all Declinations are numbred from Nerth 
or South towards Eaſt or Weſt, and muſt not exceed go Degrees. ./ - 
I: If therefore the number of Declination exceed go deg. you muſt 
; - take its Complement to 189 deg. and the ſame ſhall be the Planes De- 
6 clination from the North. 
* 2. If the Declination found, exceed 180deg. gives the Planes Decli- 
nation-from the. North, towards that-Coaſt whereon the Sun is. | 
By this accounting .froin North and South, you may always make 
your Planes Declination not to exceed a Quadrant or go deg. and as 
when it declines nothing, it is.a full South or North Plane, fo if it de- 
clines juſt go deg. it is then a full Eaſt or Weſt Plane. 
Theſe Precepts are ſufficient to find the Declinatron of any Plane 
 « cavern ſiruated : But thatthere may be no Miſtake, we. wall; add an 
xamplc. mM Ih. | 


Example 1. Fig. 2. 


'Eet:the Horizomal Diſtance from the Pole of the Planes horizontal 
Line, repreſented in Fig. 2. by R Z. the Line of Shadow be 24 deg. 
deſcribe the Circle BC M P, which ſhall repreſent theHorizontal Codes 
-and draw the Diameter B A C. repreſenting the horizontal Linc of the 

_ -Plane, | and the Diameter MP, repreſenting the Poles of the 
Planes horizontal Line ; then by a Line of Chords ſer off your ho- 

' Tizontal diſtance 24-deg. found by oblcryacion in the Afternoon _ 
= SIG Pro 


% q 
- Sq. -< , 
"> G 5 Ea *, >, 
© # >  $©LMTS 3 
hd. 2 : : 
2 $4 
: a" 
: . 
k. , . 


CE I a 


F n - " . "T0 FEOSRY 7 
1 2. Y Bs i i - 
Y : 
22% LO IJ . - 
3 EIT. 4 . : > - 
mg 962 FE” wan 
- 2,6 . 
7 __ #, >» og 


4 © 
- o 
4 = I 
l , 4 


ProG, and from G toS; ſet of the Suns Azimur': 4Odeg. ſo ſhall the 


» $ repreſent the South, N che North, E the taft, and W' the 


Now becauſe the Line of Shadow A G falleth between Þ; the Pole of 
the Planes horizontal Line, and $, the South-point ; therefore accor- 
ding to the former dirce&ion, I add the horizontal Diſtance PG: «24, 


, 


_ deg. to the Suns Azimuth GS. 40deg. and their Aggregate is P'S. 64. 
deg. the declination fought ; and- :a- this cale it is upon the ſame coaſt 


with the Sun; that is Welt, according to the Rule given ; and as the 
Figure ie felf ſhewerh. the Eaſt and North-points being hid from our-{ght 


dcg. 
Example 2. 


Let the horizontal Diſtance taken in the Afternoon by obſervation, . 


be &7 deg. and the Suns Azimuth from the South 43 deg. be given; 
then draw as before the Circle BCM P; and from Þ to H, ſet off the 
horizontal diſtance 67 deg. from H, to S, the Suns Azimuth 42 deg. 
Now then becauſe the Sormh-point doth fall between P, the Pole of the 
Planes horizontal Line and H, and the horizontal diſtance, I deduCtthe 
Suns Azimuth H'S, 42 - deg. from: H P. the horizontal diſtance, and 
their differetice is $ p 25 deg. the declination ſought; 'and beraule the 
horizontal diſtance is greater than the Azimuth ; therefore the declina- 


tion is contrary to the coaſt of the Sun ; then is a South-plane decluing . 


Eaſt 25 degrees. | BE 
How 10 find the $ uns Azimuth by bis Altitude: 


Take the Complement of the Suns declination to 90 deg: and that. 
will be the- fide A B in Fig. 4. and the Complement of the 


rical Triangles ; as you may {ce 1n my Trigonometry. . 
As for Example... 


Let the Suns Altitude be 40 deg:-and the Latitude 'of the Place be47 - 


| deg... and. the Suris declination be 16 deg. North.. | 


. CO, TREES 
A. WI. 4 


by the Plane it (elf,; rhis therefore is a Sourk-Plane declining Welt 64 * 


Latitude - 
of the Place will be the fide B C; and the Complement of the Alri--. 
tude to go deg. will- be the fide AC; then the Angle at C will be the - 
Azimuth ; which may be found according to Caſe 11. of Oblique Sphc- - 


Note, > 
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Note, "That whereas you are to ſubſtratt the Suns declination from g9 
deg. it isat no time but when. the Sun hath North declination ; bur if 
* he hath South, you muſt add the Suns declination to go deg. and their 
| Sum will be the fide AB in Fig. 4. | 


The Complement of the Suns declinat. is- 74 
The Complement of the Suns Altitude is-- 59 
The Complement oof the Latitude 43 
** TheirSumis 167 m. Sines. | 

___ "Fhe half Sumis - 8JZ. Zo. Co.4r.yoo02891 g 
) _-Ihe Difference of the Baſeand half Sum—- yg. 30 nk 078239 


The Diff. of the fide A C, and half Sum 33-29 ——9741889 
The Dift. of the fide BC,and half Sum-—- 40. Zo —— 99812544 


C————— 


q EN The.Sum of theſe Sines is _ _ ——203 39625 
F The half Sum of theſe Sines is the Tan- 
gentof an Arch. 10169812 


Which being doubled gives the Azimuth required. 


How to find a Meridian Line upon an Horizontal | 
Plane. | 


It your Plane be level with your Horizon, draw thereon the Circle. 
BC MP; then holding a Thred and Plummet, fo as the Shadow there- 
of may fallupon the Center, and draw the Lineof- Shadow H Ay then - 
if the Suns Azimuth ſhall be 50 deg. and the Eine of Shadow taken in 
the Afternoon , ſet off the 50 deg. from H to S. andthe Line SN ſhall 
be the Meridian Line deſired. 
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CHAP. II1. . The Firſt: Dyal: -- - 
To draw the Hour-Lines' in an. fEquinoftial Plane. 
| AN Fquinottial Plane is that which lies parallel tothe Zquaror, 


and'ts'an Horizontal Plane under the Pole. The making of this - 


Dyal is very caſie ; for it is no more but to deſcribea Circle with 65 of 


your Lineof Chords, and therein ro draw both the Diameters croſſing 
each other at _ Angles ; the Circle may be as large as the Plane 
will allow ; then divide this Circle into 24 equal parts or hours, which 
you may {ubdiyide into halyesand quarters: That being done, (cr up a 
 * ftreight Pin perpendicular to the Plane in the Center of the Circle; cyery 
hout is 15 deg. the half hour 7deg. 3o min, and the quarter 3 deg. 45 
min. as 
This Dyal beitg et ina Frame to be elevated to any Latitude, may 
by any good Ute for Sca-men when they are at Sea, to find thetime 
of rheday, | it 


| 
. | 


- 
P _ 


__.CH AP.:IV. ' The Second Dyal. 
To draw the Hour-Lines upon a Polar Plane. 


| Polar Plane is thar whichidoth lie parzlel- ro 'the Axis of the 
Potes;and isan horizontal. Dyal im thoſe places thablic under; the 


| Zquator. | | 

| he Houx-Lines in a dire polar plane, nwuſt be all drawn parallct ' 

| tothe Hour-Line of (2. The Style muſt either be a ſtreight- Pin or 

| Needle (crupright, -or 'a Wyer made to lie parallel ro-the:plane, -and 
muſt ſtand over the-Hour-Line of 12. 19.1 1 ge. 

You may proportion-the height of your Stvle according to the length 

of _=_ plane,aad what hour-lincs you wculd have to fall upon the plane. 

"The length of- the plane may be taken in 1nchesior parts of Inches, 

. reckoning. the Inch to be divided into 10, or 100 equal parts: Then for 

the height of the Style, ſay, ; 


C As 


As the Tangent of the Hour-Line 4 or 5 , is 'to the. Log. of their 
Diſtance from the Meridian in Inches and _ OBE 

So is the Radins to-the-height of the Style, and Inches-and Parts. 
1) 3 2 Too Dhenforthe Homr-Linesy. : 2h its 5 

As the Radius is to the Log. of the Styles height in parts of Inches, 


Sois the Tangent of any Hour-Line to the of the Diſt 
thereof Tn the Meridiza-Line. Log- Ks = 


- 4% 


E xample. | 


Let there be a polar plane, whoſe length is 12 Inches, and that it were 
required to pur on all the hour-lines from 7 in the Morning unto 5 in 
the Afternoon, here you will have 5 hours and G Inches on either fide 

_ of the Meridian-line: Before you can work the Operation, you muſt 
turn your hours into degrees, by allowing, for every hour 15 deg. ſo 
will 7 have 75 deg. for they hours; then turn the fa inco Parts, 
by allowing 105 partsto eyery Inch ; fo will you have 605parts. 


Then for the Styles Height: 


As the Tangentof 5 hoars('viz.) 75 4:Ca44Ar.——9q28053, 
is. to _ _ the —_ hve | 600 parts, 27751 Adde 
| isthe Radius —— —— 102099000) 
-- TotheLog of the Styles height in 16s parts, —22206204 | 
thatis1 Inchand G1 partsofanInch. 7 emrrrrns]” _ 


For the Hour-LinesDiltance from the Meridian.-- * + - 
AKuthe Radius — god.— Fey } 


15 to the Log. ofthe height ofthe Sryle— 1G1p.— 22906204 3 Adde . 
So. isthe Tangent of 15 d. for onehour — 154-— 9428952) 

tothe Log. of the fiſt hours diſtance 

from. the Mctidian————4}.-64256 
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-. The fiſt A hath ATED 
the ſecond hath the Hour-An ets at the. 
Pole, and the third Column hath the - n tart 
Hours diſtance from the TERA, | DD oo 
or the Hour-Line of 12. | : iu x} x5. colo0 43 
| jlo. . 2} Zo Q9] 00-.:63 
The Geometrical Projection. I: Gi 4 - J-[/45 - 094. 4-1 61 
Firſt, Draw'the Meridian-Line AB on' 7 _ 5175 00] 6 05 
the Plane, and crols it at right Angles | 6 61]go ky Infinit.: 
with the Line Aries,Libra, which Line will | i 


be the Equator; then rake off thale parts | 
which you find in the Table, and place itfrom the p int c, at the cro! 
ſing of the Equator and Meridian both ways; and then through-ch 
mts draw Lines parallel tothe gy al 12, and-they ſhall be the 
our-lines required ; then place a.ſtraigh « pej F yer of the _] 
lengeh as you found itto be juſt over the | 


hw... % . 4 
| 
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CH AP.-V. The Thind Dy. | 
Ty 0 draw the Hour-Lines upon a; Bir F Eaſt Ul Wet 


Plane. i 
His Plane by ſome i is called a Meridian ane bee becauſe i it! 
Jel to'the Meridian Circleiin the Fundam 
aſfruch as the 'Meridian-Cirdle is a e of the on Cree d no plan 
lying inany of the hour-circles, d ow cut the Axis of the 1d, by 
1s parallel thereto; therefore the Hour-linesin all-ſuch- 
each to other, and may be repreſented. in [the Tulane -Dignraas, 
afrer this nianner ! Tag INGEID IC SUCK 25771 29400 
I un rb? in thiscaſcbe fu 4 6 Fees - divided. ins 
_— -and'fer the'-piiic Lu bb wo I ro NZ:$,beih 
Tangene Sthat'Cirele:in'E, a+ Eines fromthe haigh, 
thrau 


. 
[4 k : 
4 
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etivaral. 
too 


EE 


-— the nee ih eR diſtance of the Rake 6 Cw now wag as was 
ought i in the laſt Nyal, pd may be gahered'i into a Table, as you ſe - 
Jollowing. | | 4 
; 7 _ = meer | h "The Geometrical Projeftion. 
{ Hoars: fat Poſe. | Tangent: Hour.” 'S "rr {þ I the lower cotner 
Song nei | al onthe North-ſ{ide of the plane , 
7: 21.377] © | draw the Horizontal, Line A'B; 
4 pe ..-,- | then take Godeg. from off:yous 
"_T -'F Line of Chords, ſetting one foot 
32 p of your Compaſles in the point 
_ | A, with the other deſcribe the 
| þx- prickt Arch CD.and thereon ſet 
\ ®1.. 5 .| off thecompl. ofthe Lar. of the 
5 LA = which will-be the pointD, 
E -. 7 prte Lat. of 51 d. J2m. Then 
«GT þ. 5:0 gamyr oagh bk DD, drawthe 
| v1 : ine ich line will be 
"1 $3. Y Eco of the Dyal; then 
J2f 2 " a poitx ir this Line to be 
; 1+}. chehourof 6; and at thjspoin> 
q KETESH T7 crarheline AD E Eiin,the! por 
2 LEM 12 Io." By at righta lane 
Po at -_ - + then fron ghe _—. the 


ſeveral Tangents, - as you-find: 


> gr endtbey male Avg ve the ſeyeralpionts-for the hours ;, which. 
ur-lines muſt bedrawn paralle! unto that Line that 
«or A-D E!(viz) 8646: The Style may, be a firei 
ſtand upon the: houx-line-of 6,; or the 

Kyu be.cqualrothe hpga-line of J, orig 1n; ener Djal 
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To draw the Hour-Lines upon A Hori zontal Plane: 


T the plane points to-the Vertex and Nadir ; but che plajie it A. 
doth lie pMllelrotheHorizon, from whence it hath irs Name : there 
is but Eng Arch tequired ( whichis the Arch berween the pole of the 
World and the plane it {elf; for the artificial! finding the hour-diſtance ) 
which 'is the height of the pole aboye the Horizon ( equal to the height 


'of the Style )) always given ;- by the help of which, you may findthe 
hour-diſtances 


our-diſtances from each other, by Calculation. | 
This Plane is repreſented in the:Fundamental Diagram, by the out- 


ward Circle NE SW,- in which the Diamcter.S N doth-repreſehr'the 


Meridian Circle; Z. doth repreſent the Zenith; Þ tor the pole of 'the - 


World; and theiCircles drawn through P for the hour-circles of 1.2 3 4, 
Sc. as-they are numbred fromthe Meridian, and: limit the diſtance of 


angles NP.11, NP io, NP9, ma £4 
NP11, you have firſt the fide P N always given (it being the Lati- 


the Pole;, and. the right Angles N.,tofind the ArehN 11; by 


As the Radius ———— N-9 < £ 
Ts o the Sine of the height of the Style——N ÞP 51 32 _ 9 39094735 
95 C ly 


S ze Tanga rhe For Arch —— N11 11.57... 29321777 
Of which:isthe diſtance of .4 and 11 fromthe Meridian-line 'N:"' 'Af 
ter this. manner. may. you find the xcſt' of the Hout-Arches, and place 
thern, asin the Table 3. at ee EY. Er Hy 


- | 2 \ , #- « *. af 4144 &+ + oi07 # 
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139 INF PIGHE 3 3-20 7: 1 33. 20. , 541 M3 * $i; pr 2. 
»MNq ©1651 Jolbgren: J; 


His Plane is by foie called a Vertical plane; becauſe the Pole of 
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: The Geometrical Projefton 
Ange | Haw- | Fixtt, Draw the Line6 C6, 

| - _ 1 raw the Line to repre- 
. EL TAS AChE. preſent the hour+4tine bf'6 ; then wo repro 
 J22.992 M|G__M| perpendicular C 12 at right Angles with 
:,, 12 [99 £9192 ©] the hour-line,of6; then'take God. oft your 
ji. 1415 09|I1 5O| Line of Chords, and ſetting 'one foot; of 
40 2130. 00|24 29] your Compaſſes. in che point'$.( which is 
2 3145 0©9[Z Z = Center of your Dyal )-and: with the 
4| 2©9{[53 35| other deſcribethe | & ArchGEG; then 
7 5175 ©0[71 ©] rakefromoff theſame line of Chords that 
G 619 00199 o9| ya ou ſtruck: your Arch, with , the ſeveral 


| 1ur-Axches , as, you find in, ; the-Table 
and place them: on both ſides the-hour-line of Faeroe: Arch - 
draw;lincs from the Center C, through thoſe everal pricky ; andthe 

_ will ſhewthe hour-lines required, t thus ; 


Takeoff: 11 4.50 m.. from your line of Chindiand PN it From Etthe 
es where the Meridian curs the Circle) both york and'thoſe rwo 
pong will be the hoursof 11 and 13 rhenthrough OD pricks draw 
| fromthe Center ; then take from er hne'of Chords 24 4:20. 
the rixcaſure of the Arch belonging unto 40 and * hdr place ir from 
| E both ways, ſo ſhall you have the pricks'in the Arch for-15 and 2 of 
the Clock ;. than nt the Center drawlines through the picks, 3 and it 
Hill herhe hour-lines af 1D and 2. * After this manner yo muſt —_ 
neil y you have ſet off all the reft of the our: or uy nto-6 
for Drege ier hours on the _ ue hw Ne OO oh -Draw the 
RE ne CEO ib pes 
e that is an the ie DI, ine 
atni END by 8in ot ty and , an ck he hour- 
Tae At Night. "Then extend the Vera ages 5-at t, quite 
through che enter, .and it will be the hour-lige of locks Ing, 
Do Ke ane 4 in the - Afcernoon, and'thr piye or 
the hour-lineof 4 in the Morning. Having hes frawn the hour-lines, 
takefrom the ſame line of Choras the telly .of the'height'of your 
Style, and place it from E to O, and draw the prick CO , repreſents 
_ Ing the Axisof the World, or the height of the Style above the plane, 
| any part of the Meridian-line C 12, draw a line parallel unto-the 
Ew arr of 6 C6, asis BA, it ſhall make a Triangle, the fitteſt form 


bo ſupport the Style at the true height, lt the triangular Style CBA 
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beſo Tandy" aw ce v 
to ia the North'p fe: which'm 


- 4 « 


] "Ri the frding of the Meridian-Line. 


Firſt dew many concenttick Cireles upon the Sail ng. |; 
then in the Center of all theſe Circles ſtick up a Pin or Needle perpen« 
dicular to the Horizon, and at a conſiderable time before noon, mind 
what Circle the very Tip of the Shadow doth touch; and where it 
toucheth rhe Circle, make a Mark ; then mind in the Afternoon when 
he Shadow of the Pin or Needle doth touch the fame Circle, and there 
make a Mark ; then find the middle berwezn theſe ewo Marks, and 
there make another Mark; a line drawn from _ Center through this 
Mark kt made, ſhall bea true Meridian-line 
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-EHAP. VIL The Fifth Dyal. 


' 0 aw the Hour-line on @ Dire South or North-. 
eſo} | Plane. 7 


'FPY Plane. b eo $i SC wendy the ir. 
ſelf doth ie parallel tothe prime Vertical Circle, and-in tt 

damental Diagram iris repreſented by the Line EZ W; and therefore 
it eurteth the of the Place af right Anales in the Zenith, and 
hath the two poles of the plane ſeared inithe Nortts and! Sourh:{ from - 
whence this Oyals hath irs name) InterſeQion of the Meridian and Ho- 
rizon; and beaaule the planghideth the North-Pole from our: ſight, we 
-may therefore conchade this for a general. Rule, Thar every planc hath 
that pole raiſcd or depreſſed above ir; whictilierh unto-1t: "Theve-- 
fore this plane hath the Sourh-Pole elevated, and hs: muſt >=oj 


downwards, 


[> 7 Ib © E © | ( 6 /) 
þ- 4. _ © Suppoſe then that P;'in the Fundamental 


- fideZ 11 ;- for. which the proportion as bo, 
'As the — ©" "26 RRRREN - 


and theDyal to rhe North-plane-is made to your 
.Center-of the Dyal muſt ſtand next the Horizon, and the cndof the 


Style muſt poim 30 the North-Pole. 


8 " - F Al 
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| ental Diagratm'benow the Sonrh- 
woe and N, the South-part of rhe Meridian!and $;'the/Notth; then 
doall the hour-circles from the Fol cut the Line EZ VW.,- repretentin 
the plane unequally, as the Hour-lincs will do upon; the plane ir (e! 
” — appear by the Figures ſet at the' end of every hour-line in 

c Dyal. 2 | | | g 
© "Now having already the Poles Elevarion- given, as was in'the Hori- 
zontal, there is nothing el{eto be found, but the true hour-diſtancesup- 
on theLine EZ W, from the Meridian $ Z. N. . 

Note, the hour-lines being of an equal diſtance. on both ſides of the 

cridian, are equal upon the Plane alſo; half being found therefore, 
ower half is found alſo; - and therefore-you may begin on which fide 
you will. 'Þ the SO Pbaigts [{ a 
!.. Jathe TriangleZ P 11, right angled at Z., you will have ZP given 
the Complement of the Laticude of the. Place J8 d. 28 m. the which is 
alſo+ che height of the Style to this.Dyal, andthe Angle at Þ 15 deg: 
one hours diſtance from the Meridian upon'the- Equator, to find the 


Me : V 


——90 10999999)” 
Pn nts. nin Ine Add 


Isto the Sine of the Styles height: 
So.is_the Tangent of the Angle at thcPole—15 00 0426952) 


So the Tangent of, the Hour-Axch onthe planeg 32 g221g15 
Whichis Z 13: 9d. 32m. Afterthis manner mult you find the reſt 


— 


— 


.of the Hour-Arches, and gather them in a Tableas you did rhe Hori- 


zontal one. Es > 
"The Scometrical Projection of- this-Dyal is the very ſame with the 


Horizontal one ; and therefore needlels for me to. repeat the ſame things 
, "S®..c; F \ , 5 : - x ; $ . w : 


- Oyer- ain. L ; F FSES PIE ILSS nn 

-'The North-plane is but the backſide of the South, Tying in the fame 
Azimuth with it 5 and therefore whatever hath been {aid of the 'South- 
plane, maybe applieq unto the North. , : 


Therefore it-is; no more but the turning of the South -Dyal upſide 
down ,:and leave but all the ſuperfluous between 1 and 7, and 4and8. 
and; only note, the 
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x | CH AP. VIIL _ 7he Sixth Dyal. 
To draw the Hour-lines on a South or North-inclining © 
| or reclining Dyal. | 


Swe — ee re _— _DCG_—_—_ -— —_— 


' ALL thoſe Dyals that have their Horizontal Line lying Eaſt and--- . 
| Welt, are in that reſpect {aid to be South or North; it they be 
alſo Weir, 2nd paſs through the Zenirh, they are direct Verticals; if 
they recline to the Pole of the World, they are dire polar planes; it 
the plane inclines to the Equator, they are EquinoCtial planes, and arc 
all of them deſeribed before; if the Plane inclines or - reclines to none 
of theſepoints, they are called then by the Name of South Incliners or 
Recliners. 
Theſe Planes have alſo two Faces, one to the Zenith, and the otherto 
the Nadir ; the one being an Incliner, and the other a Recliner. Theſe 
Planes are upright South and North Planesin one Latitude or other. 
| _ -. Now forthe finding-of the Latitude in which theſe Plancs ſtand ups 
* right, obſerve theſe Rules ——_—_ | ; 
-\ . F. For South-Incliners ; ifthe Inclination be leſs than the Latitude of 

theplace, ſubſtraftthe Inclination out of the Latirude of the place, and 
what - 22a will be the Laticude of the place wherein this Plane ſtands 
upright. . | 
--2. It theplanes Inclination be more than the Latitude of the place, 
' fubſtra& the Lar. of the place out of the Inclination, and the Remainer 
. will be the Latitudeof the place. - 

3. If the Planes Reclination be leſs than the Complement of the La- 
. titude of the "II. add the Planes Reclination unto the Latitude of 
" the place, and their Sum will be the Latitude of the place ; and the South- 
* pole iseleyated above the plane. If the planesReclination be more than 
_ the Compl. of the Lart. of the place,ſubſtract the Complement of the Lat. 
out of the Reclination, and the remainer will be the Complement of the 
new Latirude, where 1t ſtandsas an upright Dyal, and the North-pole 
1s Elivatcd above the plane. | 

| Note, The North-Incliners are the ſame with the South Recliners ; 
and the South Incliners are the fame with the North Recliners; they bes? 
10g _ the backiide ro each other, as the North-Dyal was to the*+ * 

un. | 
D | The 


-F 


(18) 
The making of theſe kind of Dyalsarethe ſame with the South in all 
refpe&ts, the height of the Style, being the Complement of the Latitude 
of the place wherein irſtands as an upright'Dyal ; therefore T ſhall for- 
bear to give any further Directions concerning them, they being ſo 
calc. | | we 


CHAP. IX. The Seventh Dyal. 


' How to draw the Hour-lines upon a South or North Freft 
Plane Declining Eaft or Weſt to any Declination. 


{ DG! Ere& Plane lieth under ſome Az:muth or other ; and thoſe 
only are ſaid to decline, which differ from the Meridian and prime 
Vertical. Theſe Planes are Ereft South-Planes in that Latitude whoſe 
Complement is equal to the height of theStyle, and that licth fo far to 
the Eaſtward of the place wherein it ſtands as a Decliner, as isthe Planes 
difference of Longitude, if the Plane declines Eaſt ; or ſo much to the - 
Weſtward, if the Plane declines Welt ; for the Subſtile of all Declining 1 
Dyals doth repreſent the Meridian of the place whercin it ſtands,-as 2 d 
full Sourh-Dyal : Becauſe I would not have you confuſed with too many 
Lines, I have drawn a Diagram for cach Dyal; and in the Diagram, . lg! 
Fig. 4. ltSEN W repreſent the Horizon; ..SP ZN the Meridian | 
thereof ; S, the South-part, and N, the North;.E Z W the Azimuth T 
of Eaſtand Weſt ; D Z G, the Declining Plane z the Doles thereof are = My} 
A and B; the Declination SB, and NB ; A, declining-from $,-to- 
ward the Eaſt 45 deg, and B declines from N, the North. part of the 
Meridian the ſame degrees, their Poles bcing ite , the Hour-Cir- 
cles are thoſe that meet at the Pole Þ ; andcroſsthe Plane G 7. D un- 
equal; and note, where you ſce the Hour-Circles run neareſt together, 
thereabouts mult the Subſtile ſtand contrary to the Coaſt of Declination; 
becauſe the Sunwhen heriſeth in the Eaſt, doth caſt his Shadow co the - 
Weſtward. ; 
Therc be five things to be conſidered before youcome to the drawing 
of the Hour-lines (viz.) Two given and Three required. 3 
The Things given are, 
| SP, the Latitude of the Place, 51 d. 32. m- c "mY 
Th 


SA, the Planes Declination Eaſt, 45d, 00m. 
c 


[4 Aorth feclno, 
E2/t 45 029 


KJINITSD 


1 or 1 


| Sputh Fechrig Well 35 ey 


A A orth Jecling Wert 


45 degrees 


n— 


aY £ 


= I 


30-2 ju 


ST” 
my £"37% 


41 Swuth gedliig 


Eat 45 


Da 


— 
. "t 
ah # by 
—_ _ 4999 ar fat 
Me 
T0” of 
CER 


OROETS . = Oy EY 0 OO Ott Ov OI TrY - 
o - —_ SY . 
- o * » 0 age 
: % 
« 
% 
-—- [ 


SE a. m. 
The Height of the Style aboyethePlane P R,——26 6J = 
The Liſtance of the Subſtyle from the Meridian ZR.29 20 ___ 
The Planes Difference of Longitude,commonly - | red. 
called the Angles between the Meridians RP Z, 51 57 


The Subſtyle of all declining Planes being the Meridian of theplace 


wherein it ſtands, as a full South-Dyal, muſt neceſlarily be part of a 
great Circle paſſing through the Pole of the World, and croſs it the plane 
at right Angles; therefore in the right angled Triangle P R.Z,right an- 
gled at R : but as yet the uy of R is not found, you have firſt given 
the Baſe PZ, 384. 28m. the Complement of the Latitude of the place 
and the Angle P Z R, the Complement of the Planes Declination, an 
the right Angle R, to find the Side P R, the Styles height aforeſaid - 
 H_ by the ſecond Caſe of right Angled Spherical Triangles, 
rnus ; 


bo IO, Mc 
As the Radius R go 009 10009990 
Is to the Sine of the Compl.of the Lat.— PZ J8 28 9793831 
So isthe Sine of the Compl. of the Planes Add 


' Declination PZR 45 9849485 
To the Sine of the Styles Height PR ———26 6 29643316 


t. 


Secondly, You may findsfhe Diſtance of R from Z, which is the 
Subſtyle-Diſtance from the Meridian, by the firſt Caſe of Right Angled 
Spherical Triangles, after this manner ; 

As the Cotangent of the Compl. of the y 

Lat. of the Plane P Z. ,— J3 28Co.4r.9990087 Þ 

Isto the Radius ——R , I 


> 


Sois the Coſine of the-Compl. of the a: 
Planes Declination P'Z R , 45 9849485 + 
To the Tangent of——ZR , —29 20 29749572 


The Subſtyles Diſtance from the Meridian, or 12 of the Clock hour- 
Line, the ſame things being given to find the Planes Diff. of Longitude, 
which isthe Angle at Þ, between the two Meridians, may be found by 
the Third Caſe of Right Angled Spherical Triangles, thus; 
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As the Co'tang. of the Complofthe Planes ; 
_ Declination PZ R ,— 


Is to theRadius- o_ 
$o isthe Co-ſine of the Compl. of the' Lar. 


of the Place P Z., = 


To the Coangerr of the Planes Diff. of on 
Longitude Z P Z  — jl 57 2 9893745 


Ge 


Having found the Planes Diff. of Longitude from the Place, which is 
51d. 57m. doth ſhew the Subſtyle to fall between the-8 and 9 of the 
Qlock.gbcing 45 deg.from the Meridian,and8 of the Clock 60 deg. di- 
ſtant ; therefore let fall a Perpendicular berweeng and 8, to inform the 
Fancy in the reſt of the Work, whith is the Point R. The next thing 
« wn muſt be done, is to frame a Table of Hour-Angles art the Pole; 
TQUSz | I 5g | 
in at the 12 of the Clock Hour that is ſet down the 
Planes Difference of Longirude againſt 12, and then from that ſubſtra&t 
15 deg. and that will be for 11 of the Clock: Then from that Angle 
that ſtands againſt 11 of the Clock, ſubſtra&t 15 deg. and the Re- 
mainer ſet againſt 10of the Clock ; then from the Number that ſtands 

ainſt 10, ſubſtra& 15 deg. and ſer the Remainer againſt g of. the 

k ; then if you find theRemainer :to be leſs-than 15 deg. then 
ſabſtra& that Number that ſtands agairift 9, Our of 15 deg. and ſer 
the Remainer againſt 8 of the Clock; then by the continual Addition 
of 15 deg. you will have the Numbers againſt the reſt of the Hours : 
as you will ke inthe following Table, en 
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: | The Eaft Decliner. _ | | __-The eh Declner. } 
TheLat.) d. m.| _ Angles '| Hour- Angles | Hon |. 
of the Hours. | at Pole. | Arches. Hours. at Pole. | dredes1 
place... 51 32| 3—|83 3174 31||19— {8 $772 21. 
TheDec. 4q——jo 3J[47 31I| | 11—— [66 F3þ5-- 358 
- of the J——] 353 - 3/50: 200 J-— .21 
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the. Mer. 


Having thus prepared. the 2008 I return unto the laſt Diagram; - 


whercin you hayetheright Angled Spherical Triangle g P R, to reſolve 
thereinPR , is the given Height of the Style above the Plane (viz.) 
26z; 6,” and the Angle 9 PR: given, as before 6G, 57, and the right An- 
gleat R, to find the Side ge 'then by the 16 Caſe of Right An- 
gled Spherical Triangles, Thus ; | 


| d. m. 
As the Radius - ——g9 00. - 19009990) 
Is tothe Sine of.the Styleszheight 26 7 _ g643329% Add 
Sois the Tangent of the Hour-Angle 6 x7. 0 


Tothe Tangent of the Hour-Arch——— 2 26 8729328 


- After this manner were all the Hour Arches found in the Table 5 


. therebeing no varicty inall the reft of the Work, but” only changing. . 


the Hour-Angleatthe Pole according to every Hours diſtance from the 


Subſtyle; .therefore it is needleſs to reiterate the ſame: Thereforetran- + 


{eribe into a piece of Paper the Sine of the height of the Pole PR,whiah 
1S 2G, .7 ; the Sine thereof is 9643 329 z forthat being —— ad 
unto the Tangent of eyery hour-diſtance in the Equator from the 


[tyle,” doth beget new Tangents of the hour-Arches, as you ſee them w 
= Thi © 


_ Blaced inthe Table. _ 
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\ The Geometrical Projeflion, 


"Having calculated the Hour-diſtances , you may draw the Dyal : 
Firſt, Draw che Horizontal Line A CB, then croſs it at right Angles 
with the Line C O 12, in the Point C ; then take 6o deg. from a line 
| of. Chords, making C the Center, draw the Semicircle A O B, repre- 
&/ ;- Aenting the Azimuth GZD in the, laſt Diagram, in which the Plane 
= licth upon the Circle, from O to N; ſet off the diſtance of the Sub- 
p ſtyle from the Meridian, which was found before to be 29, 21, _ 
"the Weſt-{fide cf the Meridian, becauſe the Plane declines Eaſt; then 
.- take from off the ſame line of Chords the ſeycral hour-diſtances as 
they are calculated in the foregoing Table (viz.) 10 d. 37 m. for7 and 
5 a Clock 184. 197: for 11 and I of the Clock, and {o of the reſt ; | 
and ſet them both ways from the Subſtyle upon the Circle R NO, as 
... the Table ir ſelf direCterch - draw ſtraight lines from the Center C, to 
theſe ſeyeral Points, ſo have you the true hour-lines which were deſired. 
Laſtly, Take from-offthe ſame Chord the height of the Style found to 
be26d. 6 m. which being ſet from N to R, and aſtraightline drawn 
troin C through R., repreſenting the Axis or Style of the Dyal,-then 
the- Dyal is finiſhed for ule. 44 "AI: 
When you apply this Dyg unto any Wall or Plane, let the litie 
ACB be horizontal, and CO perpendicular , and the Side «of 'Axis 
of the Style CR, pointing to the South-pote in South-Dyals, and-t6 
the North-Polc in North-Dyals creed at right Angles oyer the Sub- 
ſtyle line CN; ſo have you Atted a Dyal for any South-plane decli- 
_s ang 45 deg. Eaſterly + you have not only this Dyal, -but you have 
© n made'three more betides ; that is, four in all (viz.) a South: Decliner 
© , +» Weſtas much, and a North-Declining Eaſt and Weſt as much; only 
A _ the Numbers of the hours and the Style repreſentatively- upon 
ch Plane. | 
- >, Now to raake this plainly appear out of the former Diagram ; Sup- 
\, » Poſe that $S were again the North part of the Horizon;and P the North - 
> Pole, and that GZ D were a North declining _ 5 deg. Welt-as 
much as the Pole A is from $ , then do all the Honr-Circles (croſs the 
fame place as did the former; only D 2Z, which was in the former on 
4 - th& Eaſtſide, -and Afternoon hours, will now be D 107Z, the Welt 
=: de, and Forenoon hours, will now be (m the Weſt Decliners) berween 
= +. Zand4 df the Afrernoon hours ; and leſt there ſhould be yer any dotibe 
6  -Sonceiyed , I haye drawn all thc four Dyals atorcfaid; wheret 
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plainly ſee that there is no difference at all between the South.de 
lining mh Eng the Sourh declining Wet ; bur that the. Forenoo 
ours on the left hand of the Meridian in the Eaſt Dyal, arE beco 
the Afternoon hours on the right hand of the Meridian in the "W! 
Dyal, and on the lett in the Eaſt ; the Style alſo of neceſfiry whanging 
the place with the hours, for the Reaſons aforeſaid. _—_ 
And here you may allo obſerve, each North Dyal framed outof 
the correſpondent South, only drawing the hour-lines of the Southy 


be ele Wm; 
FER 
he. 38% 
_—_ 
; 
: 


. - 
. 


the N_W. qut of the S E. Suppoling B CD drawn our of the SW.D 

to be-placed. upon'the NE. fide of the Plane,: and B CD. drawn out, of \ 

the SE. Dyal, to be placed .on the N W. fide of the plane, accord- 

ing to the true Nature and Declination of 'cach Plane; therefore it 

DEI neceſſity follow , thar the South-l1de of the Plane: declining 

Weſt, the North-ſide thereof declining as much Eaſt, and the South- - 

| fide of the Plane declining Eaſt, the North-ſide thereof declineth as 
much Weſt; and this alſo will hold true in the reſt of the Lineaments 


Mpclonging to each Dyal. 


r 
w 


E 


* » . 


\ . There 1s one thing more to be noted, naturally any Sa of this 
Diagram, which few other will aftord ( viz.) all the four Dyals being 
ready drawn. it isa good Argument to prove the Hog of them (in- 
rerchangeably) for the South declining Eaſt, and the North declining 
Weſt, are repreſented by the Line GZ D. Suppoling the one ſide of i= 
according to the height of the Pole A and B, to repreſent the North, 
and the other ſide the South, as before: And in the yery ſame man- 
ner ithagine BZ A, to be the declining Plane, and GD, the Poles 
thereof ;. then have you SG, a South declining Weſt, and ND, a 
| North declining Eaſt 45 deg. and the prickt hour-Circles with the very 
| fame Angles croffing - the Plane BZ A; as formerly the black-lin'd 
Circles did GZD ; for the Hour-Circles falling from Þ, upon G Z D, 
in the South” declining Eaſt, and North. deelining Weſt; as alſo upon 
BZA in the South declining Weſt, and North declioing Eaſt, haves 
like'and equal interſection; as by the bare inſpeCtion of-rhe Diagranat 
appears. | ja | -— 
From theſe Reaſons I conclude all theſe kind of Dyals to bebutone.? 
And note in the Table I have ſet the Hours ef-Eaſt and Weſt declining. 
together, that it may- ſerve for both turns; ſeeing the Hout-Arches up4® 
onthe Plane, hayethe ſame Anglesand Diſtance3 -in both. _ | 


| Now foraſmuch as theſe kind of Dyals are of all others moſt 
monly uſed-,-1 baye been the larger upon them 3 the more, beca 
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reduce all Inclining or Reclining Declining Dyals to upright De- 
clining ones, by finding the New Latitude and New Declinationz 
wheterein it ſtands asan upright Dyal... _—_ ES FEE Cady 
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CHAP. X. The Eighth Dyal. 


How to draw the Hour-Lines upon any Plane Declining 
far Eaſt or Weſt, or any other in which the Hour-Lines 
run cloſe together, by help of two Equinodial lines, 


Pithout reſpeft to the Center. 
| | ye I paſs from Declining Planes, I think it firto ſhew the ma- 
4. king of thoſe Dyals, which by reaſon of their great Declination 
have ſoſmall Elevation of the Style, that the Hour-Lines running tloſe 
rogcther, are of little Uſe without ſome other help ; ſuch are many, both 
- Recliners, and declining Recliners ; but chiefly all thoſe that, decline 
Eaſt or Welt Bo deg. and upwards, in which ſome of the Hour-Lines 
are but few Minutes aſunder, and the nearer the Declination is to go 
. the narrower are the Hour-Lines; as by the Scheme 1t (elf, and 
this Example following will more plainly appear. To remedy this, 
the ordinary way is with a Beam-Compaſs of 16, 18, or 29 foot lotig, 
upor: a large Floor to draw the Dyal, and then to cut off the: Hops 
Style, and all at 1o, 12 or 14 foot diſtance from the Center, as wi 
beſt fit the Plane; but this being too Mechanical for them - that have 
any Trigonometrical Skill, I omit, and rather commend. hie. way - 
- following; by help whereof, you may. upon chalf a Sheet of Paper, 
= make a perfet-Model of your Dyal, - to what greatneſs you think fir, 
Without regard at all tothe Center. = 


The Demonſtration. 


Suppoſe therefore the Wall or Plane DZD, on which you would 
make a Dyal, declineth from S. to A, that is from South Eaſterly 83 9. 
37m. haying drawn the Scheme by the Rules agreeable "= 
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_-. (Cr. Height of the Style PR tm — -J .58 
2Queltag2. Dilt. ofthe Subſtyleand Meridian Z R— 3 Tt: 
3- Angles of the Meridian Z PR Co 


And you ſhall find the height of the Pole or Style PR, above.the 
Plane, robe 3d. 58 ze. by the Second Cale of Right Angled Spherical 
Triangles, fie Subſtyle from the Meridian Z R, to be 389. 18 m. by 
the Firſt Caſe of Right Angled Spherical Triangles ; and the Angle be- 
tween the Meridians Z PR, to be 85 4d. next and, by the Third Caſc 
of Right Angled Spherical Triangles; which Angle ſhews, that if the 
Subſtyle weredrawn at the diſtance of 38.4. 18 m.. from the Meridian, 
it would fall within 5 d. of 6 of the Clock, upon the. Equator, croſſing 
the Subſtyle at right Angles.” 
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. Now therefore make Table of 'hotts*ar/ halves, "if. you-thinile 
good, accotding'ito the firſt Table; whertin-eyery kours trac diftinee 
and part is calculated by the Rulcs of the fornier Chapten and nceeflary; 
if you work, from a ſuppoſed Center; but beginning. from the Equa- 
tor , you Hall ot need-to take that pains; the Equine&ial, diſtances 
alopeyronithe Subſtyle, and their natural Tangents (both which are 
had: wichout trouble of Calculation ) being er ſufficient. for this 
turn,'as you may ſee in the ſecond Table ; adjeyn' therefore vintocach 
hour and part, the EquinoCtial diſtance thereof from the Subſtyle (viz. 
for 6 of the Clock 5 deg. for 5 of the Clock 25 dep; © for 7 of the ts 
- 1odeg:for 8 of the Clock 25 deg. and foof the-relſt ;. as;you ſhe in the 

Example: and uttothenr add chic Natural Fangents TEEN howrs di- 
ſtance; fois the Table prepared for Uſe; by which you may cally 
frame the Dyalto what greataeſs you will afterchis manner. 


.- The Geometrical Projeftion. 


Proportion the Plane B'C D E, whereupon you' will draw the Dyal, 
to what Scancling. you think fit, as here itis ta 4 foor, and 7: foot, ab 
lowing for the-Scalean inch toa foot ; let VR being parallel to BE, 
be the Horizontal. Line drawn where you will, upen any pant thereot, 
46-t:P; make-choice of a fir place for the perpendicular Style (though 
after you may uſe another Form ) near about the upper part of the 
Plane, becauſe the great Angle between the two Meridians, maketh 
che Subſtyle which nuſt pals through the Point P, ro fall ſo' near che 
G of the Glock hour, that you can put bur one above it ;/ it: you will 
bring 11 of the Clock: more uſeful than 4, into the Plane; let P be+ che 
Center, and with any. Chora ( the greater the better ) make two ob- 
ſcure Arches, one aboye the horizontal line; theotherrurder the fare; 
from off theſame Chord take 519. 42 m. the Angle betweeti the iSub> 
ſtyle and Horizon (which is the Complement of the Angle berween 


the Subſtyle and Meridian ): and fer it from Ks to: T, iborh: ways, Advaly © 


the ſtraight line TP T, yhich ſhall be the Subſtyle of chis Dyal::/Dh 

done, ſupgoſe an EquinoGtialline in your Imagination (or draw hde- 

lible line ,Jif you will ) cutting the Subſtyle arright Angles as neartls 

frue place as you cant guels; upon _ proportion the diſtance'sf 
5 2 
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juſtly fill che Plane : for example ; Let 5 of the Clock be 55 partsof 
of an Inch «garner Hanenn ry (which\is-9 inches off , accounting an 
inch to a Foot ) and1 would find out the length of the Radius agreeable 
thereto, by which to try if the other 'extteam hour will alfo fall ouc 
conyenicntly upon the Plane ; wherefore by the Second Caſe of Righe 
Angled Triangles. I fay, | Ret. Sole 


NE 1 ro 
As rH, the Tangent of 20 d. the Equino@tial di- + — 


- ſtanceof 5 of the Clock from the Subſtyle —— > Add 
Is to the: Line r H, 075 Parts- 012494) * 
So isthe Radius H G upon the Subſtyle ——— + . 1050509 Sublt. 
To the Line H G,or HO, 2061 Parts ——— ot 031490 Rem. 
JAW: : | 


Orby the ſame Caſe, 


5 xs +4451} 99, Jaye. 
As the Sine of r G H 290 deg. W's 6 
Is to the Line r H, 75 Parts , <br Add 
Soisthe'Sine of Gr H 70 deg. —— - + 99726858 Subſt. 
To the Litie G H, 2261 Parts———— + 03139955 Rem. 


orleffr, till they pn fill the Plane, which will allow in due-pro- 
portion, becauſe the. EquinoCtial Line KHY, is a Tangent Line to 
the Cirxde drawn upon the Radius or Semi-diameter H G; From this 
Ground you may alſo find the lengrh of the Radius by the greatneſs of 
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hours, by which divide the Radius ( encreaſed for more exaQnel, with 
as many Cyphers as you will) the Quotient will be 321,, or ſeek the A- 
rithmetical he. 2p ue of the Logar. of J! I1 in the Chiliads (viz. 
05971009, and that ſhall give you the length of the Radius 321, as be- 
fore ; then open the SeRor to the width of 5 and 11, (whichtwo poirits - 
you may aſſign where you pleaſe upon the Equator ) take thereof J2 
puny which ſhall be the true length of the Radius deſired : When you 
have fitted the Radius for the two extreanr hours, all the reſt may be 
put on by the Tangents proper to them ; bur it will be firſt Oy ro 
find the length. of :the perpendicular, Style, by the help whereof to draw 
the EquinoCtial Line in the true place;ztherefore in the Triangle H O P, 
+right Angledat P, by the firſt Cafe of right Angled plain T riangles, 
d. m. 


"Asthe Sine of H PO —. 0. 100099 

Is ro the Line HO————— 2061 031490Y Add. 
So is the Coline of H O P— Z-58 998g | 
To the Line OP—— — 2056 193Z125G. 


Now making 2255, ( viz.) 2 inches, and >< parts, the-length of 
the gi, pmonnny þ Style OP to be the Radius, the Subſtyle T PL ſhall 
be a Tangent Line thereunto, and PH the diſtance of the Equator 
from Þ, is 959 parts, the natural Tangent of 20 58 2. the hcight of 
the Pole above this Plane; by which point H, draw the Line before 
imagined , which, if you have not erred, will cut the Line at 6 of the 
Clock, and make an Angle with the Horizon of 35d. 18m. equalto 
the diſtance of the Subſtyle from the Meridian, upon this Line (makin 
H O. or HG, to be the Radius) you may by the former Rule, witt 
a Scalc of nches, or by the Seftor, or by Lines divided equal to H O, 
by help of the natural. Tangents aforeſaid, fer on all the reſt of the 
hour-diſtances that you defire; for example, in 11 of the Clock by the 
ſecond Caſe of right Angled plain Triangles, , 
«mM 


As the Radius HG,-ar HO,————99 9 1009909) 

Is to the Line HO 2061 031499> Add: 
 . SoisH 11 the Tangent of HG 11,— —7 00. 1943863 

To the Line H 11,— ———— 2075293: y 


 Whichis 5 inches and. 55 hundred parts for the diſtance of 11 of the - 
Clock from the Point H; and fo of the reſt: -or for Brevity's ſake, ale 
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1. (\38 ) 
takeitheT.ogarichm of HO, 031409, into-a peice of Paper, and add ir 
| iq Log. Tang. of 5, Io, 25, 49 deg, &c. So ſhall you beget 'new 
& Which being found in the Chiliads, ſhall yield abſolmeNurnbers; 
PFeaien off the"'Scale of Inches, and et the Subſtyle' both 
%ays, will givethe truc diſtance ofcach hour, and part upon this Equt- 
nottial Linc, agreeable with the Natural Tangents aforcfaid taken off 
.the Scor. | dls ee 2 ry 
| * Having done with this EquinoCtial, you muſt do the like with-ano- 
s 'ther ; which may be drawn aboye or beneath rhis, without reſpe&; to 
E find the place thereof, it will be neceſſary firſt to know the length of 
the whole Line from H, the EquinoCtial to the Center of the Dyal in 
xts of the perpendicular Style P O, if you will. work by the Scale df 
aches, or in Natural 'Tangents , it by the Seftor; wheretore by the 


= 


ſecondCaſe of right Angled plain Triangles. 


| d. m. F 

As theRadius PO - 9 0 1999990 

Is tothe Line PO 206 031407S Add 
So isthe Tang. of POH -&. 4099 

| To the Linc PH—_——r - 915596 | 

Again, 

As theRadis * PO-——————g9,09 1999999). -* 
Is rothe Eine PO ——— 20 - 031497% Add 
So is the Tangent of POM ——— —36 92 C1,759-9 mn 
Tothe Line P, Center ———2, 972 © zt47399 + © 


263-2 


Add the two Lines of 014, and 29 72, together, fo. have you the 
whole Line 2986, from the t:quinoCtial to the Center, in parts of the 
Radius PO ( vs. ) 29 Inches, and <3 parts out of- this Line; abate 
what parts you pleaſe ( if you will draw the ſecond Equinoial above 
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Asthe whole Line H Conter —oo—— = 


28.85 , Complement Arithmetical — 852490) 
Is tothe Radius H Oin parts 22s_, 0J14500Y% Add* 
So is L, Center (243. inches,beiug abared)26 43 —— + , . 142210\ 


To theRadius L ©, in parts 12 —————— 29261009. 


Having the on of LO, one inch and ;;3; parts,make that the Radi- 
us, then thall ML 4 bea Tangcent-Line thereunto;: open the Sector 
to. the width of: LO (-or - by a line, of: equal Parts.) 'and takz 
off- from. either: of them the ſame hour-Diſtances, which fer upon 
this Equinoctial Line, as you did upon the former, you have two pricks 
for every hour ( upon each EquinoCtial line one }) by which to draw 
the true hour-lines, without aq__ to the Center at all. Now may you 
draw a Line from O to O, at the length of each Radius H O, and LO, 
which ſhall be the true height of a Triangular Style, repreſenting the 
Axis to be continued asfar as you will ; which you may allo find up- 
on each Equinoctial line ; for more certainty-ſake, in this manner, by 
the firſt Caſe of right Angled plain IT riangles. 


hen Wt | d. m. | 
As the Sineof HK O — 86 2 oooryy 
Is to the Line H O,— 206 031490 C Add 
So is the Radu —— —QYO O 1999999 
To the Line HK ———— w- 28nﬀ ' 8031544 

1 Again, 

{4 E: | d. m. ; 
As'the Sine of, HK O ————5-86  2C0.4r. 909144); 
Ito theLine - LO——————5z2-!?2. _ axvioo$Add 
So is the Radius H OK 90 0 1999090 < 
To the Line L M-- pin 1_829 #026244 
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Set off 2 065 inches from H, roK, and 1 29. inches from L to M, 
(by help.of'a Scale of Inches) ſo bave you tour Pricks to draw the 
Axis by. - | - 


. 


Gas 4 he Operation by Natural T angents. 


But if-you will work by Niaturat Tangents anly,you may with ſome 
lels labour attain your Detire in this manner 3 

Haviag drawn the Horizontal line and Subſtyle, as before, propor- 
ton the length of Þ O, the perpendicular Style, to what ſcantling you 
will ; ler.chat be the Radius, which take from off the Sector opened to 
the width oft P O, and ſet ic from P, to H: Next, let H O, be theRa- 
dius, and {cr off the Natural Tangent. of 29d. 354 from H, upwards 
for 5 of the 'Clock, and the Natural Tangent of 79 _ 2747, from 
H downward, for 11 of the Clock; if thele two hour-diſtances fit the 
plane tro your liking, proceed ; if not, make Þ O greater or leflet as. 
you ſcecaule, according to which, the diſtance of H fromP ; .by which 


the Equinottial line muſt be drawn, and the length of H.O, 'and the 


width of all the Hotir-lines do proportionably vary ; or it you like-ir- 
berrer, you may at firſt (by the former Rule) find the length 'of PO, 
Sgwoportionable to che width of the two extream houts: 5 and ri; - whict! 
ou may preſcribe at your pleaſure ; having fitted the hours upon this 
Line, draw another:'to perform which, let PO, be the Radiws again ; 
then is PH, the Natural Tarigerit of 3d. 58 m. 069 ming and Þ, 
Ceneer, the Natural Tangent of 869. 2 m. 14427;; add them together, 
you have the whole line H, Center 14 4992, tharis 14 times the Radius, 
and --* parts; out of which ſubſtra& whar Number of parts.you will, 


the rett isrche- diſtance fromthe ſecovd EquinoCial-ro-the Cenrer-; fap- 


pole 158 that is one Radius, and — parts; which ſet from H, 
to L., by the point L, draw the Line ML: 4, parallel to the 
former EquinoCtial, and there will remain from L, to the Center 12, 91. 
Now ſeek the length of L O, which is the Radius for this Line, as H O, 
was for the former ; ict. HO therefore be given in ſome known G 

of the two Extream 984 
5 and. 17, by the former F6ifth of 'the Gth. Book of EncZ2. - © ' 


| As the whole Line H, Center _ 1449 + 116108 
Is tothic Radius H O in part———3:t — 049350% Add 
S9isthe Line E Center 1291 + 11992 


SothcRadius LO, in parts 286 — 945634 
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- N6w'tnaking LO the Radins;"'open the Sector to the width, and-ſer 
on the Natural Tangents of every hours diſtance upon this EquinoGQtial ' 
hne, ap you Uid upon! the former z ſo you have two Pricks to draw each 
hour-Eneby,as you had before;theAxis'or Stylc-line KOMO), 1s found 
3 irftheformer-Work, which muſtcroſs H Oi and L O'ar-right An- 
'gles;arid/Being drawn; you havedone. ! * - 125 217 PE AYLY 
- All thisvy help of-a Line of 12/-inches, . divided into 10 parts, and 
:3- part ſubdivided into 199 (as hath beer: formerly ſhewed:) may be 
eaſily tratisferred fromthe Paper into the Plane. Thus may you take 
your”choice whether you -will give the width of either Extream hour, 
and from thence argne the length of the Radius, and other things un- 
known, or elle give the length of the perpendicular Style, and by that 
proportion: the reſt: or thirdly, give the capacity of the Plane, and 
thereby colleCt the length of the Radius, &c. for all three waysyou may 
eaſily obtain your Deſire. _. | 
"And rote, That if/ you; will content your ſelf with fewer hours, you 
may put the Sabſtyle into the .middle of rhe 'Plane, and taking in but 
the' Houfs of 4 and 9, you may make every hours-diſtance twice as 
great as it was; but it you be not confined by the Plane, neither are 
you limited in the widthof the hour-lines. PT 


CHAP. XI. The Ninth Dyal. 


How to draw the Hour-Lines upon any Direft Plane Re- 
clining or Inclining Eaſt orWeſt. 


Itherto I haye only ſpoken of ſuch Planes as are cither parallel, or 
perpendicularto the Horizon, all which, —_— the Horizon- 

tal, lie in the ſame plane of ſome Azimuth or other ; the reft that fol- 

low are reclining from the Zenich , or inclining to the Horizon, ac- 
cording to the reſpect of the ui or nether Faces of the Planes. : In 
theſe the Baſe is a Line in the Plane parallel ro the Horizon, and al- 
ways fituate in ſome Azimuth or other ; ſo doth the Baſe of the 
| Eaſt and Weſtreclining Plane, liein the Meridian, or South and North 

Azimuth, and the Poles thereof in the prime Vertical; but, the Plane 


it {elf in; ſome Circle of Poſition ( as it - Aſtrologically taken). which, +> * 
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elevated and depreiſed aboye:and underthe 


Plane rightly corceived and Teprelenied jr. Fa Scheme *; NOS,:or 


*b 
fame with a reclining 3o deg. from the Zenath,, and contrary ; only 
changing the Elevation of the:Pale into. the, Cempleggent thereof , be- 
cauſe the prime Vertical in taisxa{ is fagpoſed to be the: Hoxjzon, above 
which the Pole is alwayselevated;: the Gomplement, the height thereof 
abbve the' Horizon. «1 91 a BEvee 7 att 

Note, All Planes howſoever fituated, are horizontal planes 4n one La- 
ritude or other, and all horizontal Dyals are South Dyals alſo in that 
Latitude, that is equal to the Complement of the height of the Style 
(the height of the Style in all-Horizontals being equal to the Laticude 

. of the place wherein they ſtand) therefore in all inclining declining 
Planes, or reclining declining Planes, I ſhall ſhew you how to find the 
new Latitnde and new Declination of thoſe Plancs wherein. they may be 
faid to ſtand as upright Decliners. ; + 0h | 

- Alſo Note, that all Eaſt and Weſt in-rechining Planes axe ere de- 
clining Planes in (hat L atitnde that js equal to the. I of the 
Latitude of the Place. and the Comptement'of whe re-inelination, is the 
declination of that Plane in that Latitude. 


7 > 


s 


 LetNOS and Ros, qovteiremaig een, as) :NOS, - 
cant 


a Weſt Recliner 35 N 98, aniEaſt Itcliner 33 dex: the. neli; 
nation being from 20, and' Z g:' them-m-the”Triang PR, you 
have firſt piven-N P. the Lat. 'of the. Place, and-the Angle N 35, the 
Planes incfador, to find: firſt the Perpendicular, Þ R;;; the height of 
the Pole above'the?Plane, and the fide N R, the diſtance - of 'the Sub- 
ſtyle from theMeridian, and the Angle ar Þ; the'Plancs difference of 
- Longitude, 5 - /-6h* ph: 12 03S,” HI HH! j F, 
5, 64 Ss or 
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igtbe Radium ———ortrmrr—rimphor—og0-29: 100099907 
Is49-che Cangens of wh ——+38; 48. - 0999913 Add | 
$0 1s the Sine of the new, Declinat— ————55 9 99133645, I 
To the Tangent of the Subſtyles diſtance __ ; 

from the Meridlin* of tic MSIISO 45 54 10013277 
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Ito the Cofine of the new Declinar. —} yr | 9 585g1 ; Add 
T9 is es Coline of the new Lat, - 37455 
Fs Sine 'of the Styles. Height above the + Mt 4 
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Bir the Plane 2k 06. of Longfude. 


By (REES: cn , 4 


71 
- The _ we —waray red eo that Laticude N | HIDE: 5 _ 
The:s es diſtanec {yoni the Meridian, o\ =) NP R+——45 52 
The Ne Rres DE Fe BAY P R 26 
The Planes Difference of Longitude RPN—_—66 27 
By this Planes Differetice of Longitnde, make a Table of Hour-An- 
gles; and by them and the —_ of-the ſtyle, find the hours Arches, 
as you were direted in the making the upright Decliner. The Table 


follows. — © DR 7 
The Geometrical Projection, 

Hours. | - Having Calculated the hour Diſtances, 
& Parts | Hour- | Hour- you ſhall thus make the Dyal ; Let AD 
om the | Angles. | Arches. | be thic Baſe, or | horozontal Line of the 
Subfyle. |  * | | Plane, parallelto NZS, the Meridian 
2 a ay ag” line of the Scheme , and ADEF, the 
— | ———| | Plane reclining 35 deg. fromthe Zenith, 
2—10|83 33] 75 59] a5doth SON of the Scheme through 
2+ 9]70 361 93] any part of the Plane ( but moſt conve- 
$7” 2 68 33] 48 49| nient for the hours) draw a Line parallel 
3 x $j61 -3139 4| totheBaſe AD, which ſhall be GO12, 
| 4— B53 33]3! 15] the 12 of the Clock hour, repte- 
4 +7149 3124 59] ſenting NZ. S of the Scheme”, *be- 
5—-71 38 33]19 41] cauſe the Baſe AD, is parallel to the 
5 + 6|3i Z|[15 © Meridian, take 6o d. of the Chord, and 
G— 6 oY 33] 1): - 4]_ making G the Center; .draw the Circe 
| $ +5] 3] 7: 2|*PRO- _—— the Cifcte of Poſi- 
F— 5] © 33} 3 32] tion N 3 , of the Scheme, in which 
7+ 4].1 319, Y this Plane licth from the, Point O, to R, 
Subftyle. | —— | Subfyle. Weſterly, in the Eaſt reclining, *and-Ea- 
8—4 16-27] 2 54| fterly in the Welt reclining ; fer off the 
S 7.3113 57] © 22) qgiſtance of the Subſtyle and Meridian, 
9—-3j2+-27| 10 ©0| formerly found to be 45 deg. 52min. 
9 + 2]28 57113 57| arndWraw the prickt line-G RR; for the 
19—-2136 -27| 10 21 |. S;bſtyle; agreeable rothe ſite of PR, in 
IO +-1+43—37]23 23| the Scheme GO, of the Dyal repreſent- 
Jiu— 1]51 27]29 24. ingthe- Arch PN of the Meridian in 
11312|38 57/35 43] the Scheme, and OR,, E eh Ns 
12—12|66 27145 51| of the-Plane. from. the Point R of;the 
12.4 11173 57157 25 |- Subſlyle, both ways (as the. Table doth 
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dire&t gout ſer off the hour-diſtance by help of the Chord (viz.).for 8 
of the Clock 2 d. 54m. for 7 of the Clock 3d. 52m. for 9g of the Clock 
10d. oO m.:and+1fo of. the reſts and ſtrezght lines from the Center-G 
through thoſe Poidts, which ſhall be the rrue how-lines deſired. Laff 
of all, the height of theStyleP R., 26 d. 41 ze. being ſet from, R 
P, draw the ſtraight line GP for the Axis of 'rhe Style, which ni 
give the Shadow to the Dyal ere GP, art the Angle RGP, perpendi- 
cularly oyer the Subſtyle-line G R, and let the Point P, be diretted ro 
the North-PoleG O, 12, placed in the Meridian, the Center G, reſpe&- 
ing the South, and the Piane at EF, elevated above the Horizon BY d. 
have ou finiſhed this Dyal for Uſe; only remember , becauſe the 
Sun riſcch but a little before 4, and ſers a life after 8, to leave out the 
hour of 3 and 9, and pur on all the reſt. | 

And thus have you ( as before) at one Work made four Dyals( viz. } 
the Eaſt reclining, and Wet inclining as much both of them repreſent- 
ed by the Circle N'3 S, wherein there is no difference but the ſtyle rc- 
preſenting the North, and the Plane the Zenith in the Recliner, but 
the South-pole and Nadir in the Incliner, and the Number of the hours 
altered, as theturning of the Dyals will require ; in like manner cheſe 
Dyals do diretly agree with the other 2 (viz.) the Welt reclining 35 d. 
andthe Eaſt inclining as much, as by. plain ocular inſpection appearech 
inthe Scheme, where all the Hour-Circles coming from the Pole, do 
cut the Planes of the two laſt ſorts of Dyals, repreſented by the Circle of 
' Poſition N3S, with the very ſame Angles that they did the other two, 
repreſentthe Circle of Poſition N 3 S, only the former Cautions obſer- 
ved of direfting the Style, and writing the Hours; which being placed 
on exch fide the Meridian, as the Scheme ir ſelf dire&teth, you cannot 
er; theſe rhings confidered, that there is no eſſential difference be- 
tween the Dyals, I make all four to be but one, as aforeſaid. 
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Fe Decliniug reclining Planesghere be the fame fix Varictiesthat were 
A in the former,reclining North and South; for either the. Decl. may be 
Tuch, thar the reclining Plane will fall juſt upon the Pole, and chentir is 
calleda declining EquinoCtial ; or it may tal above or under the Pole, 
and then.it is called a South declining Eaſt and Weft Reclir.er,s On 
the other {ide,, the Declination may be ſuch, that the reclining Plane 
ſhall fall. juſt upon the IncerſeFipn of the Meridiars and Egiargr, and 
then ir is called a declining, Polar * of it;fiay fallabove. or under. % 
aid InterſeCtion,, and then it is called a North declining; Eaftor W < 
Recliner : . Of all which, I will-give pairicular Examptcs; that by imi- 
cation of thenvnothing may remain doubtfal. org we xo 


And firlt, -For the better underſtanding of: the Work, you ma / re- 
Dalcan 


member that every.declining reclining Plane bath both a lars 
the Baſe pergrrndicntar, bis fe ES thgtefore. AS: before Lina 
under ſome Azimuth or other; and the. kr clining, which to the 
common mans underſtanding, is belt teprcſented by. "the Roof. of a 
Houſe, falling back. from the Perpendicular of- the Wall whercupan 1 
{tandethz but upon the Sphere; by the Circle of Poſition, ( as afore) ſup 
ed. to move upon the Horizon with the' declining Baſe, and to Ei 
from the Zenith. cither ways upon that Afmuth which cutterh. the Baſe 
at right Angles, by reaſon whereof the Pole of rhe” reclining Cirtle is 
always ſo much elevated above the Horizon as the Circle it ſelf (repre- 
ſenting the Plane) reclining from the Zenith ; all which may be plain- 

ly ſeen in th= Scheme DO : 
The Firſt is the Declining Equino&tial repreſented, whoſe Baſe AZB 
declineth JO deg: from the Eaſt and Weſt Line EZW, equal tothe 
Declination of the South Pole thereof, Jo deg. from the South part df 
the Meridian $. Eaſterly um D, the reclining Plane is AGB, recl- 
ning fra th Zenith Z, upon the: Azimuth CZ D, the quantity df 
ZG, 34 d. 22m. and paſſeth through the Pole Þ; ſer off from D to 
Q.. the Reclination -Z G and Q , ſhall repreſent the Pole of the re- 
clining Plane ſo much elevatrd above the Horizon at D; as the Circle 
_ AGB, repreſenting the Plane, declineth from the Zenith Z, Gum oh 
ol 


Poleof the World Þ,; tothePole-of , the PlaneQ.3 draw an Archofa 
great, Circle PQ , whoſe Center will fall upon the Periphery of. 2 

reclining Plane , ſeeing it cuts the ſame at right Angles in Þ; and be- 
cauſe ſome may be delirous to any declination. given; to: fit a Plane re- 
dining juft to the Pole, or any rrecnation, being given to find the de- - 
' Clination proper to the mc, this Diagram will latisfie them therein, in 

the Triangle ZG P; let DS, or CN the Declination, be given, and 
P Nthe Elevation of the Pole, to find the Arch GT, by the bl? Caſe 
of right angled Spherical Triangles. Thus; Ry 


| EZ d. m. 
As the Co-tangent of PZ, the Complement | 
. of theLat. of the Place, Z8 28C,4.9999087 
Is to the Radius ——g99 00 129999909 
So is the Coline of the Angle G Z P, the De- | PZ Add. 
.clination given, — 1. 
Tothe Tangent of ZG the Reclination re- 
quired —- —— 


,Or haying the Reclination given, you may find the Declination an” 
werable thereto', by -the' ' 10th; Caſe of right angled Spherical Trian- 
ples. Thus; Si 3 ROTES 7-32 | '3 74 io as TEE 

d. m. 6 
As theRadius | . Yo 2D 99999). 
I tothe Co-tangent of Z. P, the. Compt. YR 
of the Latitude _ — 
So isthe Tang. of Z G, the Reclination 

given 34 32 9837675 
To the Cofine of the Angle GZ P, the - on. 

Declination tequired,—— ——30 09--x9937588 © \- 


IN 


—38 28+ 19599913 Add- 


The Arithmetical Calculation. 


In this firſt Example yon are to find'two things : Firſt, The Arch 
of the Plane, or Diſtance ofthe Meridian and Subſtyle from the a 
; T1ZON 
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contaPLin&! which id ciis'Schamd%is PB the Interleftjors bf the're! 
clining Plane with the 'Hortzon, being at B: Anil . (condly, "TheDi- | 
ftance of the Meridian of the Place SZPN, from the Meridian of the . 
Plane P Q., which being had, the Dyal is cafily-made.; 'wherefore-itt 
the T riangleZ GP, right angled ar'G, 'you have theSide G'Z, given, : 

4 d. bop theReclination; and you haveZP Syen'3S 4.128 m-the 

mplemenr of the Elevarion, and the Angle at Z; 30d. whole mea- 

fure is NC, the Declination, to find G P, whoſe Complement is P'B, - 
either by the ſmall Triangle ZG P,: or. by the Triangle P N B, you 
may without the Complement find P B, your Deſire, by the Second 
Caſe of right angled-Spherical Triangles. Thus; 


_ - dM. 

As the Radins—— | _— --; 

Isto the Sine of PZ, the Compl. of the Lat. 199 
of the Place — —————— 38-28 9793832C Ad 

So is the Sine ofthe Declination G'Z P——3o 99 790 


To the Sine of GP, the Compl. of the Diſt. - - - 
of the Meridian and Horizon ————— 18 7 9492502 


- The ſecond thing to be found, is the diſtance of the Meridian ofthe 
Place, which is the hour of 12 from the Subſtyle or Meridian of the 
Bo which isthe Angle ir ſelf of the two Meridians, repreſented by 


Q. 

Now to find this AngleZ P Q , you muſt firſt find the Angle ZPG, 
which taken out of G PQ, go deg. leaveth the- Angle ZP Q;; by 
the 12th. Caſe of right angled Spherical Triangles. + © _ Thus; © 


As the Sine of the Complement of the Lat. 


of the Place PB, 38 28C.40206168) 
Is ro the Radius— — © © 1I9999999Y Add 
So is the-Sine of the Planes Reclinat. Z G— 34 J2 9753495 


To the Sine of the Angle ZP G——————65 45. 995966} 


; TheComplement of whichto godeg. is the diſtance of the Subſtylc 
from the Meridian, and is likewiſe the Planes difference of Looguyers 
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Thismaybe found by the third Caſe of right angled Spherical Tii: 
* 4 hus; ; | 


_ = angles. 


| - \ on; 
| Asthe Cotangen of the planes Declinaion vi.) 


. the Angle rm mmm mmm oO CO C40 14207) © | 
| bro the Radius (pix. ) the AngteP GZ- oo. 976 19 | 
Sois the Coline of Z P , the Complement of the Add 


- Latirudeof the Place-- 33 28 9893745 | 
To the Cotangent of the Angle ZPG, —65 41 9655184 


{ 


Which 65 deg. 41 min. being fubſtratted from go. deg, leaves the 
Planesditference of Longitude and diſtance of the Subltyle from the Me- 
7 ridian, as before. | 0.7 3% 4neilih | 4 01 | 
. Now becaulc 24 d. 19 m, is moxethen- 15d. one hours diſtance from! 
the Meridian, and leſs than 3o 4. 2 hours diſtance, I conclude that the: 
Subſtyle ſhall fall berwcen 10 and-11 of the Clock on ' the Welt fide of 
the Meridian, becauſe the-Plane declineth Eaſt, and as the very Scheme 
it ſelf direCteth , being inyerted or drawa to the South-pole, as in- 
deed it ought to be. { [A | _— "0 ] 


Given. 


| The elevation of the Pole above the Horizon PN—— FL d. 32m. 
he Planes declination from the South towards the Eaſt SD _ 
orc —J0. 00. 


..orC N, _ f —_— 
The reclination of the Plane from the-Zenith Z G, ———34 32 


1. The Height or Length of the Style above the Subſtyle E F--02957 


2. The Diſtance of the Horizon and Meridian PB,——71 d. 53 m. 
3. The Angle between the Meridians Z ÞP Q——— 244. ig m. 


Having theſe things found,you mayframe a Table of Hour-Angles,as 
you were wy Dana in other declining Dyals; and thereunto an- 
angent of cach Arch, as in the Table following. _ - 

G | The 
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frofirche Subſtyle, when 
Weſtetly; when he Plane Uectinarh? 
Subſtyle is firſt given, and the Meridian non that) ſer off the reſt | 
of FE Tang-from F and E,both Ways,by help of the ScCtor or a Line di- 


| 7 T7 | 
h Hour- Md 
_ Me: Tang. 7 be Geomeithtt] Projetlion. 
|< yy ie,” conſider the 
5 (7{ rd ; @: | Bo ADE 7 bethe Ho jzoh., 
CEPCDODEL | TTTtt = e, drawn upon thereclining Har, 
1. / 6 _— 2.243: oft convenient for. en Ming 4 
#5 TIER SIE AG which "will due why eto the Bale 
7 --$p9=41 | 1.221] chercot, repreſenting AZB ,_ of .the. 
| + Re 2% \r | 5 5138 | Scheme, II an patt of this'Line: 9g 
Ss 4435—-41| © "oats at B: make an Arch Got + po 
, equal to 65 deg. of the Chord) repre- 
LY--5 FIEPer Rag 2371 | ſen AGB the reclining ad8hn 
BY i: 212/06 Schettte- front E; uno'E, reckonthe* 
in Wks 2 099] [Since of BÞ in the Scheme between. 
EQ of | ys IT |! the 4 i Meridian, which Wea. 
Suh, |——— [50D a he hes of che plow the 
do ob Jþ V0 = je” © tide" of 'the Center B, when the declina-+ 
IÞ +14 | 9-19] 0104 Wea otapenict) = the Eaſt heme when 
will Ch LOL INT Cal I erly,agroeable tothe eme invert-/ 
[ike or the Subſtyle- ine upon 
q 3113919} -0 Sg or any. other part of the Subſtyle where, 
| . you will make another Arch of a Ci 1r- | 
Fc 12 Sh—19.þ'T _ ele (oh ho oo Cling ) pO, br) 
"rhe 1 crols the: 'Stt iat 
Zo: 2; G19 /"= a 2 6481 —righrAnotes; both i in-E and/Þ; 6E3, 
=E of AE o1-and EFK, thall- be two Tanpent-Lines 
s Sis 10 048| the Arches CEO and FG , drawn \ 
with the: Semi-diameters BE, and E F, | 
upon the Arch GE H, from Fro G, reckon the Angle between the Me- 
__ , ridans 24d. 1977 grate: Dat Tangent thereof 0852 (openir 
the Seftor 6 he fatis ſer"it upon thee ſtray ghr-E Line.FR, 
from-F v0 Do thettt pon the-other- i and: >-Iine Eg, | 
 auddraw the Lines E G N, —_ B O 12. whoſe interſe&tions upon the 
Tangent Lines ſhall be-in n fhe Meridian of the of the Place, and thar terly 
Ec 1 


EN (ain in this Example) bur 


vided | 


Þecatiſe in this*Dyal the þ = 


South Declnung 
E Tia 20 deg a £ 
Rechmnung 3% 34 


go 
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: ($) | 
vided-into- 109 paits, as you find thertvinithe Tabl& viz. ior tx H; 
0154 for 1 H, 0819, for ”f, 1392» 'and fo of the RY tin rr [ine 
of theſe Points draw parallels roi: 


Thee . Fac whick-will croſs the Tan- 
t-Lines ar right Angl an | the bour-lines truly drawn ; 
the $eplarpuſopnher be a night Phu the gbot B By the Radiu: 
ereted Cn upon.thecPlanc in. ont F; or etſe-a lon 
Squate ac thc fame heighr cretedover the Subliyle,”and @ inthe Dya 
finihed, for Le: And further you may natey; Thar by. theRukesbe- 
fore-going, youmay propottion' ngtb! of the pn and. width 
of the} þgutlites;40; tlie: capacity: 06:4he plate, {ceing than I. FKiis a 
Tangentelinedp10r Rad, EF; as yori-lee.done:by the» Fangams.of Fil; 
and F K, the two extream hours of the Dyaliz. the Dyalibeing:drawn; 
and placag according tothedeclination. $oid.” Eaſterly; -and:the-whole 
Plane ar. E, wy ge of 55:4. 28. the Complemepr: of the 
3 ne dba Shadow of ithe Style: ſhall 'give the: hours of xhe Day: 
fb). OS at hon 41 groin, 115 nOPgnioct bio 2a 
3, hog ooo 203 4 AE bilo: bo: doulr: nawa%x! canal 
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CHAP XY, T3 lk Dt 
co > of — —2150641 01 2A. 
To'draw the. Hour-Lines whoni South wecli De 
declining Eift or Weſt,” whith paſeth between” 4he 
Zenith and the Pole,c 1... - gf-ch Mot S039) till oT 


\-:4-11, +41: a -o ifiiitrancs 2s 
BY 3.16 14. 1:04 983 vd Shut wo 102 6271 
N theſe kind of cectinng reclining Planes, the South-Pole is elevated, 

as may appear in the 


iagram, Fig. 5. UT 
Wherincbe.Cirde AFBrepadboarhnekt Plan, riberitcen 
peer ani nn Ry © 
rom 


Pole above che Plane ,» which notwithſtanding maketh. the like 

Angleupon the South-lide objeed to ity: as the North-pole doth wp- 

on the-North-fide ; ſo that either you may imagine the Scheme tab 

turned upſide down, and the North and South points changed, andthen 

&:811 repreſent the South part of Heaven; or you may calculatethe_ 

Hours as it ſtandeth , remembring to _ the Style upwards or. down- - 
; y ; Ab 


F 
x 


Eye,)and forcerh ydit 20 ſock theelevicion' of- the tontrary | - 
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( 52) 
d change the N of: the he N;: & 
ht -— umbers hours, as t ature the 
Example. 


 Lerthe Lat of the Place, or theElevation of the PRES nina 
the Teclination of the Plane Z H;, be 20 d. 
| And letthe Plane decline from the South towards the Eaſt, which in 
be) Fig. 5. will be.S C, 30d. Theſe Planes ma be referred t a new La- 
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Chapter, in ereft declining Planes, andthey will be found to be ashere 

The! Latitude of the Place, or height of the Pole above the I "be ” 
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T: E Third Variety in ads elinng —_ is ; of 
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ntec> by the Eircleof Realination A FB in "the +6)" By. 
his 'xample, becauſe the Plane fallerh' antes th? AFG. le there- 
tha Pole is elevated aboyeit; from whence you cond e the ©ep- 
ter of fhe Dyal muſt ſtand downwatds upon the Pkine cqntrary to 't 
former, the Styte muſt alſo point to the Notth-pole; and the hour. 
line muſt look the ſame way likewiſe. 
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As he Tangent of the Plans rechiatio = 

WK. — "Age 

Is to the Radius OFZ—© 0 1o009099C Add 
So is the Coline of the Planes dec. FLO—Jo 00 9937531 
"To theCottarigent of —————D Z=58.45 9582357 
The Complement df the Latitude.of the | .'/ 

Place Subſ! att.-- -38 28 
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And there remains $3 CE oft _— 
new Latitude—— —20 18 


Thereferring of this Plane to a new Latirude; doth alter the Decli 
nation alſo; therefore the new Declination being the Complement of 
the Angle FO Z, __ 4. and may be four by the Second Caſe of 
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right angled Spherica langles : Thus; 
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Is to. the Coſine of the Planes reclina- £500 

ton, Z F 55. 90 
So is the Sine of the Planes declinati- b 

on, FZO Jo ©9 
To the Cofine of the Angle F OZ. 73 20 


| Which being Subſtrated from 99 d. gives the Planes take i in 
that Laticude wherein ir ſtands as an upright Decliner. 

Having thus found the new Latitude, and new Declination, you may 
find the Subſtyles diſtance from the Meridian, and the Sryles height 
above rhe Subſtyle, the Planes difference. of CLontade as you were 


diretted i in Chapter 9. Only Nete, Where you uſed the Latitude - 
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' the place, you muſt uſe the new Latitude, and inſtead of 
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B , the complement of the Planes reclination with the tA E, 
Se” LEGEND: $-+ -' Tg "ey 
ja ER F, T6 Of dt Yo 2:1 oO QC) FE : I Yree) 
TangersB Ny the Cor lenxen s Ys 
Astho =ainigon mp! WEE 
of Planes declination, ———o 949761439} 
I ro/the Radius — — 4 19990900 J 


wth Colincol the Angie O BN, the ..: St 
yy > obs Planes redinarions mmmm—3s = - 19913364, A 


Tathe Co-vimgens of the ES of the - 
Meridian PET BO ION 41 9093, 


A. rn i 
4 t- 


A FRI the Requiſi os ay fame > Table of Lig At. 
| the: _=_> according tothe IF of the gth; Chapter. From: | 
ESD find the hour-Arches, and fer them ka you. tee inthe; | 

flow ; = 


"Se 


HH 


x "” wew'y” CRIT We. PIETY © EEE. Char ate Sant s SES we ©. - 
- "25 * Bs WAY A SS _= 
” = tan St - fn dE 
» 0 i - ty, LY wt "A ed, £ 
». 7; E880 - 
i -* <a * 
ARTE 
Re. - ” 
\.57> i ns 
[ 


A 


(582) 


s # - W - d -_ , : 0. pu MWD. 7 2 : + 1S 
«, STi - Hieftio 9% 91 wbetegt 
The Geometrical Projettion, + pe 
TIE s £þ . wel : 

OV TL 1:03) DONS: 1930604 3h) 53 ri $5) Ry F160 7 


"The Table being prepa- | Hours | « e131i7 Fj - TAY þ 
pared, and the hours-di- | fromthe | Hour- . Hour- | fromthe 
ſtances' calculated, draw the | Siblyte: Angles | | 4rehes.  Subſyle. 


horizonral Line A C B, pa- ; ; FF 
ralleltochc Baſe, repicent- | [EE | | eZ | 
mg APR, ofdetiens | 20872 ET 77 
rowards the lower part 'of '} 7 | PORE: Wh orkp ein BT 
the Plane, becauſetheCen- ve YR Too | WL wag Ol 3 F 
cer muſt ſtat downwards, | 6 x1.f «3; 4: 
and the Scyle and hours | © -9 {Wb 4 4 3 
point upwards to thee Pole, Subfyle. | SuBibe. 
wappearby the very infpe. | WP | ge | 0 
O _ ws 5 OY 4 Jay 
part of the horizontal Line, ” — Et Bf * 1 | 
asatC, place the Center, 4 0B 6 


and with the lengthof 694. | 2 47 | [22 * 
of the Chord, "i the' |-:- 3 [2 oy | 4 42 | $4 


£ f MN * 
the Scheme; in this Arch place the 


piog 30d. Eaſtwards, and the whole Plane at 6G, 12, raiſed to an 


* 


- 


q 


wy 


0 


Dy. 


£4 - 3 
hy 43 I 
+ + a. 


ww) 


* Soatti-declining: reclining Dyals: - Wherein alſo note, That: Jivieg 
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Naithdeclini eſt; incl ning pe ore 


In the complenient of og 


od. Welt, reclining'5oZ.. orto his North, FO _ =P 
Ley indintg'o he Horzon35 4. Capt Nb log er 


SJ 4 : 4 p F Gy Py £ 4 Þ 
c ©: hs c = 4 \ - - 43 _ - 44 L « 6. i SAS »C -—* 
* 
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and they will ſtand 


d. me 


The Laticude of the Place, NP ———————£ 
J1' 32. 


JTheReclination of the Plane, Z H,— —I6 00. - 
The Planes Declination " the North towards the Welt———69 oo ©. 


The Planes new Laticude, Fg, 7 Oar 
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- The new Declination. in that Lat — (4; IR =; Y 


The Diftance of the Meridian and on, A Ou 
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The Planes Difference of Longitude, BR. — ] '9 


Having found theſe: thin ou were:formerly direQed . 
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"The Geometrical ProjeAion, 


þ ways upon the 
Circle ABD, as you ing n/the Table : junto_eyery Prick draw 
1 I AL6T . : have allthe Hour-lines 


roper tothis Plane. o-E-fer-off-thd height of the 
| Tyle 706. 59.#. kl. drach Iog the Axis, 
which being crefed at r _ le CE, muſt point 
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CH AP. -XVIL - The 15th, Dyal.. 


7 _ the | Heo-Bimgag ny a North Reclini ng Plere, 
Declining Eaft or Weſt, whith eutteth the Meridian 
ibetween the Equator and Horizon. 


fore firſt find the Requiſites as you did in the for b>—+: 
the, New Latitude, and New Declination, wherein Dy 
lg Tg Decline, 'and- by. the New Laritiide:ahid new- ry 
fn the diſtance of the Meridian and Horizon, and the Sub- 
= _ from. the Meridian; and- the height of the Style above 
Houſe le, and the Planes difference of Lonyirude; and laſtly, the 
tance , as youi were taught in _ 9. of the Upright De- 


H H E making of this Dyal differeth linle from the former; there- 
ſt, 


b Ada therebegiven, TONS. oe. 
Fhe Latirude of the Place, IS $14 7: ws FE IS 
The Declination of the Plane NC, mmm 


And the Reclination, ZF— 7 
The firft thing in his Caſe to be Faand, "wall bet diſtance of the 
Meridian and Horizon, which in Fig, 7. is the Ling AO 
The Croticdthing to be! found, is. the New Latitiide, which'is =" O: 
\ — hirdty, The New Declination, which is the. Complement of: the 
= 


hich h things being found, you may find the reſt X the R 
OC f the þ. Chap. in Fig. i NY ish eLatl Pe eur 


" the ak ation” of the fron v-o 
«9 _ A O,-the diſtance of the Merida a LI". 
is the height of the Style above the Plane: OR vs Toe ng : 


of the Subſtyle from the Meridian : the OPR,or XP 2 
difference of Longitude: AO is the diſtance of the Meridian pH ce 
Plane from the Horizon, and # O the new Latirude, and, the. Ga 
plement FO Z, is the New Declination. Then to find the end! 
Acenſon or-Deſcenſion aboye or _ the Horizon viz. & A a. Th 
2 c 


- ” 


(od) 


The Proportion will be, 


As the Radius or Sine of ZD 94. , —_ 
\ Is tothe Sine of the Reclination, ZE 54.4 SC ———_— 990795 
' * So isthe Tang. of the Declinat. of the Plane N C or SD 60 Fe 


Tothe tangent of FO 54d. 29m. = IOI465 I 


Which 54 d. 29 mt. being ſubſtrafted from go d. leayes A O the di- 
' ſtance of the Meridian and Horizon. 


Then for the New Latitude. 


Asthe ſine of the Planes declination DS, God. 09m. co ar, ——006247 
Is tothe Radius or Sine of Z S, go d. ——— [000000 
So is the Sine of the laſt Arch found. FO, 54d. 29 m. -—9g919 


To the ſine of Z O, 509. 2 m— 1997306- 


From which Z O, 709. 2 me. ſubſtrat Z a, the Latitude of the place, 
and there will remain the new Latirude a O, 18 d. 3o m. Dy 
Then for the new Declination in the Triangle Z F O, right angled 
at F, wherein you haye Z. F the Reclination, and the angle F Z O, the 
Planes old declination, to find the angle ZO F, the complement of 
which to go d. is the new declination: * Thus; 
As the Radits or Sine cf go 4d. I0090000 
Is to the ſine of the Reclination FZ, 54 d. 007. —97602 
So isthe fine of the angle F ZO, the old declinat. 629. oo m.--993753 


To the co-fine of the angle ZOF, 599d. 24 m.— | 979675 
_ .Which 59 d. 24 m:.. being ſubſtrafted from god. leayes Jo d. 36m. 
for the Planes new declination, wherein it doth ſtand asan upright De- 
cliner. -. The reſt of the Parts that axe to be found,, are tobe found as: 
| Heybein all, upright Decliners. And will be as follow : 
- ?Theheight of the Style PR, 54 9. 43.7: 

-The Subſtyles diſtance from the Meridian, ————OR,—123 19 


4 X R,— 56 41 
The Planes difference of Long, ——» —OPR—118. 13 
| -. Þ : Sans X P.R— G1 47 


Haying 


k-th, DS 


__ 


LEG MBs 


dat 


» by — > 


[= 


Dial "; i 


MY 


' North 
clint 


Weſt 60 deg: 


echrung 5 4 deg || 


$098 > > LO Re ne ce 


£743 


Having the Planes difference of Longitude, you may frame a T= 


ble em ra es and Arches as you Were tau 


OPT ina 


able, as followeth: 


TI he Geometri cal Pro es: 


Fi Draw the Horizon: Ds 
CEO utthe mid- . | 


, parallet 


- "he Baſe \reprmting 


the line AZB., in Fig. 7. 
in ay part al, as at 


C, the placed Center, and: 


and with 60 degrees of your 
line of Chords, ale: tae 


Circle ADEB, repreſent- | 


g AFB in Fig. 7. the 
redlining Plane, om the 


Eaſt point of the Horizon - 


BuntoG , for the Hronth- 
part of the Meridian . 
more agrecable' with ihe 


Scheme ) from the Weſt. 


potnr A unto Q, for the 
h-part thereof, ſer the 
diſtance of the Meridian 
and Horizon,viz. A O 35, 
Fr and draw the line 
| EG. for the hour of 12, 
from ro the North- 
ofthe Meridian, ſet off the 
Mes > from. the 


«equal to--; 


It. ah 2 and draw 


C a9 m the 'Subſtyle : then from D, the Snbſtyle, ſet off PR, in. 
ad the height of the Style, abovethe Sub 
and draw,CF, Ka wg the Axis of the World ; then —_ the h 
le, as you find them in the Tab! 

the Subſtyle, my you were taught in Chap. g.) and t 
ounts. draw lines, and et the Style Di oyer the. _ 


diſtance fromth e 


—_ 


mg, #&.1 
* Angles 


ſtyle 


ghr'in' COPIED 


equal to 54.d. Bu he - 


haye your finiſhed POS: "Dias This fot: one; »1d) is ops 


fatare being the Baſe to ſtan upon :. 'wherefore og you ſ& the fde 


Ee dane —_———e—_—_ 000. ts - WATT ret i Perm nan n= Gs SEEDS -—-— <a> —_—_ 
. 
. 
"1 


Soak anelining: tothe Horizon: 36 deg} aid: declifing Eafter! oppolne 
asalſo the North reclining 54 deg. and; declining Faſterty/60' 78a 
his oppoſite South inclining to the —_— 38 deg. and declinin We. 
ſterly 6o deg. only t g the. up 200 OOF les and all, and: 
changing the Figures df -theHours crnoon, as the 
Nature of the Dyal will dire& ond 4 I = - may be done to all Dyals 
| mEWetfor Wn Re 0 


; OA 
SA <Dyj ond Ek T 
: wes 1214 Ih an? 4 
SY lh - Me” 


2. eo, 
[_— x 


+4.4 


CHAP pl The 16h, Dyal. , 


Of the manner 0 tutting roers Bodies-amWoyd or Srome, 
wo an A ein Dyails Fog, Sa 


C3 "2 2} 


A Spheye (and are dtmonſt the 4. Beol + d ) which arc 

e Cube, thETFahedrun rhe” Dedbeahedom, and the 

ahe : theothet twoare thoſe of welveand Thirey Rhonths, de: 

edby Mr. Herry Briggs: And beeauſe the Cube is the Mol&or L 

t of which the reſt arc contiyed, 4t _ be needtul that- the Cube be 
'deſcr bed. 

{ 


- of i ate cal "n _s becale ny "ay be p7TRs 


| 


Aw 'tq cit the Cube." 


be isa ſolid Body comprehended ſix equal yareh, as 

D, ADEEF, and DCEFG, Oc. d by cutting- FY 

by pony foe for wo every ſide _ ety Sets T's £- 
B,. to. 


you wil this Body, was able of five = Jeng 


A Cu 
A 
n 
AR 
nel: Dk hae wee 


ADEF r then will the ſide oppoſite thereto be North, DCFG, 
and the ſide oppoſite therets Weſt, and AB DC, Horizontal: 
which Dyals az already made in the foregoing 5th. 6th. and 7h. 
= Bur if youplace anyangle of the Horizontal Square South; 
thenw Wery {ide decline 45 dow: for if the angle D: be placed Sourh, 
then 


then will the Diagonal Line A C be Eaſt and Weſt, which Diagonal 


| fas whereof 25 28867, Jr A to N, and ro draw the = | 


. v9 * 624.8 "2s ks 7 R - "0 FEED! . y . 
- dh. 15 2 SLATS he, 
LY - SM oy - i of 
"-r) S EL * CORES 


doth divide the angle A and C, int & 3nd the whole 

Square, AB CD, isalſo divided i into qqual;F 

and doth - make thereof two right . 14 ria WW 

led dang 2A} ADC, and A thre es þf any plain 
I riangle are equal Q.l : | 

090 a by the Work, ath 


lades, are 45-deg- apiece eacl fide Her h from the 
Line A 5 deg. : herd ore DCFG fn Sou: Dedip ſt 45 deg. 
DD IH Spue-De a ht Opppoſites 

Rf Nectibing all lakh four four, Dyab are in c>- 

fe&t made in the Ninth TN Fry: 0 hq Caur 1005 tht 

tioned. __— | 


gle Aa 


erein men= 
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How to cut the Terbdrat, 


The Tetrahedrum is a ſolid Body comprehe dell þ 


equal 
lateral Triangles, as are ACB, A CD, _ Dt : to SHE this 
dy, you muſt firſt make a Parallelpiped:-- Ext AD « 
12200, and the Heighth A E, the Root of 3 $1449, and the Len the- ous 7 


= $i; teh che upper fc an 
eros PH equal to A Byor DC ilatirehres 


cherkof:ar. che Potar Ky whith: ol, ibonhdl Vertex 


of the Solid IT from the point L., to the angles F and fey 
no fra ; uo lines L F and LG: do the like on tc CBE 20 de by 


ang _ 4c 
whoſe rrodides ES piandsthefdppoſneitttgmlT 
—_— : - PacifcHograms: © 
FK HF andthe It&FH; drawn" m:the tilfe\d 


by» hls EI Hr acd-che akin fade !of aber 


FCDB, the 76 al there riti>coine: :& 
B, the nor] defiredii-'The! 
wp Atig ſe-A South ther willthei ſds 


d.28 m. 16 ſec. "and the other two = DE _ ACD: 
wi © Sourh declining Go deg. and and will recline as the former. The: 
manner of making thefe Dyals, is ſhewed in the foregoi —_ - az 

The Hour-Diſtances from the Meridian are as followet 


Fr] 


” 
> tie d 
fas" 
33S - 
"IC. 
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FA; .: |: 4.09 ag 

ES i Ole LE eo 
JE>, 1; ln-=el.- 

PET TE} Heightof the Style. —57—56—16 


— 


a 3 rey 
&— 4| |55—44 
13-5] 77:8} 


The other twoSouth declining reclining have the fame Dyal ſerving. 
forboth;3- ret the Poſition of the Subſlylc HART. £0 as BE 


Caurions of | the x4th- Chapter will dite you.'i 
{oThe Roguiſirand te Hour dine from te ble, mY on s fi 
| vhs - = AY 97 
men 0@ 00; 


oo rid bncke > 4 24-4 Sur 
of the Style above the Place —- prrmrtrmnntnnnm—— 1 $0 5J; 
/les diſtance from the Meridian— tle, JS 56 


| pine pn rig et 3 inthe Weſts/Fii1-b eter yo gr ICT TI 
The bite of 14. Fo: WER. mmm nn 8, joÞ517o: 


0 Hours, 


"I 


= Goth he Eds 


3:19.d 


+ Te | How to cut the Oftohedrum. 

i, -,... The Oftobedrum is a ſolid Body comprehended of 

3 I] kacral Triangles, asare ACB, ACD, BCE, and © 
'o. | Body, you muſt firſt-'make ,a Parallellepiped' BEFC , ler th 


| breadth thereof BC, or A D be 402009, and the heighth c 
wi | 92 CG, bebe the Root ? as before, $1649, ard-che leny th eres 


or F G," the Root of , more by ; thereof 11470, 1: 
and L G, be 2 8857, one fourth of _ Man ; by which 


7 


. "= gs 5 
[5s ”—_ W450 I "0:0 "FE" IM 
” CxS. Ke_ FY-2:0 55, 
- 4 . 
Ly 


WEN 


od whe lh =by L in-che Baſe, make 
ies, and from the 'F 
lies © hor - So has ah pojar d N of the Triangle in 


perficies: draw the 
C on Sh pou ſide ot the Eiggre, and the like on 


rhe other fide ; cur off thetriangular pbrrions IR FE downwards, and 
the oppoſite to it L G CE B upwards, and there will remain two _ 
Oblongs, K I BH C,' = L F NE; the baſe inclining from the 
BHC, as much as ſyperficges.d doth recline fram the Perpendicular 
of ENF. Next cut o f the bd ctions LK H and IH above, and 
- LKN and IN by. che Þ he pie beneath ,. ſo ſhall you have at ſix 
Cuts the folid of ny llatetal* Triangles A B/C D E deſired. The 
Body thus p the angle C of the * ws A CB fouth, 
and the ſame Dyal rH the: Tetrahedrim will Terve! for the Oftohedrum 


alſo; for the Plain JEN; willhe t1 South inclining, and: his o 


olite 
a North —_ I9 => wget e. DCA an ECB 
will decline 60 deg. a the theerer an eir oppoſites Jedin 
and incline as much , Son? Y he Bs es themſelyes, joyn- 
ing the reclining {ide BCD of the Torr thera to the inclining ſide 
DCE of the Oifohedripe, will pla ay demonſſtrare che ſame, the Dy- 
als being the one and the fame in. both, I there will not be any need 
to reiterate the work oyer again | 


How to cut ths Dodecahedrum. 


The Dodecahedrum js a folid Bale comprehended of 12 equilateral 
Pentangles, as are H yrs BA, and HOEA, &c. To cut 
this Body, you muſt firſt thake 4 : as 8 prþv; divide each {ide 
Into halves, as pqatab, rsatif.c, andx p at cd: lereach balf pa 
pe, and ri ber " Radios or 1288 divided by wang +a 7 
pro 100 PX Þ0- reater cnt, an 
e and Nb be _ Hcfler { ment; and fo muſt LS * the 

Lac be alſo divi ed, but with this-gaurion;; thatthe middle lines and 
ments of cy ſide conterminous be drawn croſs eee as thoſe 


$2 peck: thoſe of et RASAS c'n cor tg fo Hg eres 


fgment of ence wy Ro le Re deb orher & bro lins Nl - 
the Body, are-mckec,'atd fb: each triangular 
:(6z) node lkfe, and'mhbas; al {> of the reſt. So 
Niall you at-12'Curs frame the Dadecebediimn,. confifting "of 12 pem- 
- angles, as is repreſented by the Figure : The Body DOR har prepares 


the i 6+ the angle s of the Horional Pane HRSVO, South then. 
in the five recline, oppoſites 
the | rm zs.)RVDE So # ; 


on F 7ODE md RSBG, Nena. 


{ix +3208 201591 
he VRDC, the Nortth-reclining plane - —- —_ 
uh, : The Complement of the Latitude, Add.-— 'y 0 E Jt 
un | | 
lite | , © The heighth of the Style will be-—— 6 
-B B The Sine of this _ r 54, Bb ———99353 __— 34 
ine | - | | | 
ide — ——_— ] 
Hours H'3 Y 
7 from the ot ark 
| ot Phe. 
12—00 99—99 

? 96—49 | | 
74] | I I—OI 13=3gf 
cur Ez GE | 6D "To 
= | Rl [Rm | 
calf f 08=03 | ; 7—2q 1 
- FRED | J—o0 | 
F o7=o || 
0 id} —#] 
hs KY | £o Q© 
r | The two North-Recliners: 
ot the ' ay dns fot alt their Opyoſites declſning 72 deg. have 
-- | and Hours, Y as wi, ba. & cane the lon = the Style 
+ | of the foregoing Chapters: ; ew the Rules 
by ws ſtance, ing wp "ie © ATUCUAArS Whereol, wich the Hour-di- 
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£ FISIEY 
| KSBC, x and YoDE, ws - 33-: 6-5 
Declining alſo Eaſt and V 72 0 © 
Phe diſtance of the Meridian EE 4 00 09 
The ditance of the SubMiyle from: the Meridian— 04-40 
The-Planes difference —— $0' 41 
The heighth of the ns above the Subltyle———— __ 238: 20 
The *ſine-of which 31 9.28 x. as is $ 97179414: he Table of 
II Hour-Arches follow. 
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MH The two South: redlinew and their Oppoſites declining 36 degrees, : + © 
- have alfoithe ſame Dyal ſerving for all four with the Cautions, 8 
" andare:to be made accord ing to the: direftion of the former Chapters.. - 


We 


—Y The Requiſites, with che diſtance. from the Meridian, are as Hy 
| | wy d. m. ſec. 
"The Plane HS BA, and HOEA South reclining—26 33 54 
Declining Eaſt and. Welt=—- —_ ——36 oo. 00 I 


[The diſtance of the Meridian and Horizon————72 os . o- 
The diſtance of the Subſtyle' from the Meridian——03 33 36 
The Planes diflerence-ot - EE —3k - 53. 40 

* The height- of the Style above the Subſtyle — 
| "The fine- of which 5 d. 44 me 15 ſec. is 89998739. 


How to cut the Icoſahedrum.  _ ee 


The TIcoſahedrum is a Solid comprehended. of 'tw «qual equilate- 
Triangles , as are, abc, »b& 24%, cb oo”; been 

ways to cut this Body; the one is the very manner as the Dode- 
Cahedrum was cut, drawing the parallel the Cube, at the- 
diſtance of the leſſer Segment, as there you draw them from the greater 


05 44. 15 


ent. Bos! | 
\ . Theother way is thus; Divide each ſide of the Cube p q rs into- 
halfs, and draw ſtraight lines (croffing at righr as are bd; ce, 


fh, gl, km, and In; then making po or oa, half the fide;. the Ra- 
dius 109900 ſet a the greater Segment G 2803 be ſet from a, upon 
. each mile line FE; Fog. be wo , and _ Y = by nin. 3 _ 
pricks (viz.) b e, cd, bG:anded, draw ſtraight lines croſſing t 
; therar right angles roind; about the Cube; fo' ſhall you have cight 
equilateral Triangles, fuich as are 2 34s and 5 6 7, &e. by whicheve-- 
y ry corner: being cut off ,- there remain": fx. Squares, fach as. 
\ . | dcdefghikimn, andtight ix angles ; then ſhall b d be the baſe;. 
. and thepoint g of the next { the vertex to' cut out the Triangle - 
bd g and g i ſhallberhiebaſeand K the vertex co cut out the Triangle 
Blk. =d 5 in the baſe, and b the vertex to -cut our the Triangle 
kmb, and theſethree being cut, will leave a fourth Triangle between - 
&b 3 and fo of the reſt, till you findtlie Body come forth. 
The Body being thus prepared, er the Angle C, of the Horizontal: 
; . | abc, South, then ſhall a bd, bea diret North reclining 81 d. 11 m.. 
+ 238/ -and the oppoſite South' inclining as much, ace, and: c bf-are- 
y | mo South reclining as much, burdeclinealſo Ga degrees: the other ſix, 
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' conterminous with theſe three, do-4ll recline alike 19d. 28m fc 
- whereof the'two Sonth g ce, and g cf, do alfo decline 22 d. 14m. 29: 
fec. the two backward 7 Noxhern Planzs & bd. and had, do-decline 
37 545 -41 ſec. and the two intermediate North planes bf; and 
oalſo decline 82 9. 14 m. 19 ſec. _ RE Re > fo do their op- | 
Pd che Body bei apron PR ” 
e n e North LI ze, 
«nes will te make according 0 the BaIEE: TEES 
e hour-diſtances from he Meridian, are as in the an 
ble. | 5 -— ſec. 
dba the North reclining lane— —4 23 
The compl. of the Lat. of che Place, add. - — _ 28 os 


Their fum will be the height of the ſyle aboye F: 
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The Sine of which 86 d. 39 me. 23 ſec. Is. , 99992609 
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: . cofition of the. Subſtyle a ad rows, as «alore died "The Pani: "PSA 
BW culars whereof, withthe Hour.diftances fromthe Subftyle, are as fol 
| W lovah: MENOS, LAY I 
b cf, and a cc, South reclining - —— I 3 
1 Declining Eaſt and ' Weſt- _ ==> O09 ©o0 
, The diſtance of the Mer cridianiand | Horton —3J7 45 41 
c The Subſiy|e difance iance from the Merj —I6 41 31 
. The Planes gifference of Longitude ————— P 22 Jo. 
; The height c the Style above To TE o6 oZ. 
G The hourAxche, 9h the Plat, =, 3 Th, the Table ollowing: 

| nes _ FT: | 7 Hos E 
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q d. m. ſec. 
gic and eG fo ſouth R—_ — Ig 28 Jo. 
lining — ——22 14. 19 


The diſtance of _ Meridian and Horizon-- 


The diſtance of the Subſtyle from the Meridian——o06 26. 34 

The Planes difference of Longitude——- —21 49 56 
a | i, => Ao height above the Subſtyle = —16 22 I9. 
a | ur-Arches are as 1s in the following Table. Hours-: 
ic | | 
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doallo decline 824.. 04 nt 19/ec. The-Dugen, asf 
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ws The other two Nonh-reclining as 5 muck (viz) Kb and had, do 
| afo-decline 37 d. 45 m. 44ſec. che Rules of 
the former Chapters: the Particulars whereof, wy = Hour-diſtances 
from the Subſtyle, 'are-as follow. '..7 4 6s 
- hd Ke li þ. 28. £ "x 
.kdb, and, a, TODg: TO I =I9, 20:71 
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Sis to cut the Body of T! wrkve Rhombs. 


"The: £ 7 ite Hee Definition of Eactid 'defineth 2 Rhomb to be a Pa- 
rpltelogram, vr a Figure 5 roy, of Co ths Ph hy O hachainequal 
INglteS; as\ out © ure a b cd: of this Plane may be com- 
ed too EI one be contfing eFoochs c Rbombs, as is- the Figure 
a bc Kk h nd, andthe other of thirty Maria mtr, of twelve Rhombs, 
chake Paraligs &d, as is abgl ; ter cthelength D6'to tho beeackh or 

depth as 1 wats cot of 2, ſo port or cg oY. 100009, the breadth 
and depth of adfg, e to 72710 , divide the m_ into - 
parts at n 11; from theſe points draw lines to the | q Surogtwac 
ſhall include four Rkombs, asare m ik], and 1 p nr, Ge. w upon 
each end two diagonal lines, a c and bd, which joyning art cach anglc 
with the lines drawn from the _— ts, ſhall make triangles, ſuch 
as is a 1 c, &c. cut away m— (9) & of 
the trangle alc and t, by the rrangl TION fo' of the reſt 


fo ſhall you at cight of 12 Rhombs, fuck 
x in the Faample appears —_ 
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+ The height of the 
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te _ = 4 - > an GATLY X 2 


The Planes diffcrence of Longtule————=8$ ”% 


The x HOI whereof. with the diſtances of the Hours from the 
Subſtyle, are as tollowerh : 
d. me. ſec. 
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Probes two Planes adjoyning-t to the Heal? Plan ate the 1 
© Plans bcf& andde gi,which: Heoiow! reclining—39'” 99 - £05 a 
nero nd Welt— dt——S54 44 08 

; 4 FIR gan from the' ors —--54 244-58 ; 
Wet oi le above the Gee —04 © 36 i 
"Phe LE OG E Tha 45 from the? idln——oq 37 * 40) ; 
The of Longinde Gy og A 

| To P 
"112 1001 rot Ry CI NTE71D 00:9 i241 LEE 4 
' Hours | H.Arch | Houry| | ;H.Arch | 4 

\ v1 [fromthe | on the fromthe | on the o 
SubPyle. | Plants Stwftyde. Plane. 4 
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To cut the Body compoſed of 3© Rhombs. D 

an 

This Body is repreſented by the Figure. LZ AE, is ſome- nir 
what- more troubleſome to cut thar © the. former © and is framed rec 
- _ out of the Cube a mg k, dividing every {ide thereof. by extream and. _ N 
mean propottion, which is. thus caſi! y. done; Let. a b, b vp, bm, &c. b. 
be 102299, then ſhall ac, bd, ba, mb, bf, ge, &c. be 'G18co, the the 
greater r Segments, which take off the Seftor opened to the wideſt of the 


any ſides, and ſer from cath angle a, b, g, m, &c. toth) ways, ſhall 
leave ad, bc, bh,mn, be, gf; &c. 38100, the leſſer Seytnents 'of the 
Gme ſides, from the Terms of the Sreater Segments on the one fide, 

to 
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: to the leſſer on the other ſide, draw parallel lines, as are d e, af, bgs 
and'q i,--crols them with the like parallel lines, as are c 1, bq,ek, 


and;  p, from-each' oppoſite: angle 5 R, :ahdca 5 wilto the lifler [$eg- 


ents oppolite to- the-laid- RCAPeiN; - 
bi,and k d; ſo-have-vounll-thelines; oh; t Gde the h Ne 
for direction 1 this Bey andetbuiroaitiour dir ed 


the;reſt of the lides: The lines being dilayirir:as pdu Woe jor 14) Fighte, 
there are three- Triangles {framed about eyary folididngle;ci ard The 
prickt lines'a f h, ade, and: g ncy:abour. the dngle::by;by which'that 
angle muſt be three, rixacs;cut (continuing eachvhne [ag;a jlarvib {art 
away, to avoid contuſion) fo thall you at 24 cuts produce the Body 
of J Rhombs, the thing delwred; agar, \ 1 3 1 ſet the acute 
angle N of the Horizontal Rhombs thereof LR, South, then 
fall the Rhomb OPQR be South alſo, and his oppoſite North, 
ABCD of the Cube (being the ſame in the, body) Welt, and his 

ſires Eaſt; the ' reſt are a Sourh an " North" dedli _— 

as the three Rhombs OPNT, T.NRX, and! TXZO, 
which are contertninous with the Horizontal South and Weſt Planes do 
decline and recline, ſo do all the reſt, as from the very mfpettion of 
the Body doth ſufficicntly appear : wherefore having found the De- 
 Clination and Reclination for theſe three Planes, there: is as much 
done as is needful for this Body ; then -will *you find thar OPNT, 
and KP N C will be two reclining Planes, 7 in Þ © flegrees, and 
 d&clining Eaſt and Weſt 20 4.54 m. 18ſec. and T N and CNMD 


will be South reclining Planes , reclining 04 _ _ —_ 56d. 
uth reclining Planes, re- 


16m. 57 ſec. nd OT XZ, andK C'D | | 

dining 18 deg. and declining Eaſt and Weſt d. 16'm, 57 ſec. the. 
three North ones will bethe. fame wjch the'Sonth in all teſpets,both 

for Reclination and:Þeclination ; by which "means yet will have 24 

declining reqontining ;Dyals; whereof three will be South reclining 

Dyals, declining Eaft, and three: will haverhe ſame dedlidation Weſt, 

and will decline as much, and fo there will be of the Notth: recli- 

ning Dyals, and cach Dyal hath its opppoſite, which doth incline and 

recline as much, and there-will be five ordinary Dyals (viz. a hori- - 
ontal ane, a South one,..an Faſtepd Vy3t.one, and a;North-Dyal ; 

6&1 you bave 2g Dyals on this Body, ..The' manner of making of 


theſe Dyals is ſhewed inthe foregoing Chapter ; the Requiſites and: 
the hour-Arches on the Plane are as followeth : WR << 
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; we y 


RO 


. ThePlansOPNT andK PNC South reclining—30 00 
EE .and Welt ==-36' 54 18 
-diſtance ' of the Marian and Horinon———9 Ir 16 
The height of the Style above the Subſtyle 25 OJ 
| Thediſtance of the Subſtyle) from the Meridian——o2 o = , 
The Planes difference 'of Longitude 18 


© . Therefore the Subltyle ſtands between 10 and 11 of the Clock Fade 
Eaſt Dyal, and berween 1 and 2.in the Welt Dyal. | 
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*The Plane re reclines - A ——— — 
"Declining Eaſt and Weſt— 20 © 
The diſtance of the' Meridian from the Horizon, is—— 
hom 7 cos - the : Wy above the Subſtyle 3 


-nce of Longirude 2 43 
won he Table follows. 
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Declining Eaſt and Weſt- 


-'Thediſtance of the Meridian and Horizon 
- The diſtance of the Subſtyle from the Meridian ——65 
The Planes difterence of Longitude 
The Styles height above the Subſtyle 
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The Table of Hour-Arches is as fol loweth. 


| Hours [ Hours- Hours | Hour- 
fromthe | Arches. fromthe | Arches 
| Subfye. | | Subfyte. 
Subſtyle. | Sabftyle. | 
07 O5| oo 3g9l - _ 
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CHAP. XIX. 


How the Meridian-Line is to. be placed in all thoſe 
Dyals that are referred to- a new Latitude. 


g Meridian Line is not alway to be taken for .the Line of 12 - 


at Mid-day (for it often repreſents the midnight) bur for thar part 


which helps to deſcribe the' Dyal, and doth ſometimesaſcend aboye the 


Horizontal Line, and ſomerimes deſcends below. 

Now in all dire& Planes thar re- or incline, and in all upright De- 
cliners the Meridian is the ſame with the prime vertical lines in all Eaſt 
or Welt re- or incliners it is the ſame with the Horizontal line ; in all 
the reſt the Meridian doth aſcend or deſcend from the: Horizontal linc. 
And-for the better Underſtanding ot its poſition, obſerye the Rules 
following. IR} bas | 

In- North reclining Planes, if the declination and reclination be ſuch 
as to make itjbttome a! Polar Dyal, ther; the Meridian doth deſcend 
. below the hortzontal:line ar thac'end whuch is:contrary to the Coaſt of 
R__T *; CE IEREITTTESY 5 

And if the South Plane inclines. and declines fo asthat it becomes a 
polar Plane, the Meridian doth deſcend aWo from” the contrary coaſt 
F So and the ſix of the Clock hour-linc is always the Sub- 

— Les. 

If the ar Sa reclines-and declinesfo thar fir becomes leſs than a 
polar plane, the Meridian afcends \above the horizontal tine the ſame 
yr = the coaſt of declination;and it doth reprefent 12 of the Clock at 
midnight. | | 

If the Plane be a South Tncliner, and the inclination and declination 


be ſuch, that ir becomes leſs than a polar Plane+then the Merid. doth | 


deſcend below the horizontal line the ſame way with the Declitation.' 
If the North reclining Plane reclines and declines ſo that ic becomes 
more than a Polar, the Meridian doth deſcend below the horizoneal 
he, and from. that end which lies contrary to the coaſt of the Planes 
eclination. | 


If the Plane be a'South incliner, and inclines and declines fo much 


_. that it becomes more than a polar Plane, the Meridian doth aſcend a- 
bove the horizontal line contrary to the coaſt of the Planes declination 
__andis only feryiceable to help to draw the Dyal. It 
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- If a, North:-Plane:,inclines and d 
than an EquinoCtial Plane, the Meridian. will aſcend aboye the hi 
zontal line at that end which lies contrary; to rhe.coaſt of the Planes 
declination. | s | 


to the coalt of the Planes declination.” ... . | 


fa Tr 


 -* And in all South Recliners and Decliners [if hey recline and dedlini 


ſo-much that ir becomes more than an Equi 
in doth aſcend aboye the. horizantal line -at that end which lies the. 


fame way of the Planes declination... . ..; 


"Now a. Plane is ſaid to be a polar Plan e when the Reclinarion ang: 
1- 


; Declination, or the Inclination is ſuch thar-it lics in the 


cle; and it 15 faid to beleſs than a polar Plane when it falls between the 
Zenith and the Equator, and it is more than a polar Plane when the: 
Plane falls between the Equator and Horizon : and theſe Planes are + 
faid to be EquinoQtial Planes when the Plane ſhall ſhall fo recline and 

decline, or incline and decline that the Plane falls into the Pole, thar - 
is, the Plane doth pals through both Poles, and by that reaſon the Style | 


: doth make no angle with the Plane,bur doth lie parallel to'ir, and thoſe 
- Planes are ſaid to be leſs than EquinoCtial-Planes that paſs between the - 
Pole and the Zenith, and thoſeare faid to be more than an EquingCtial : 


Plane when the Plane falls between the Pole and the Horizon. 

Note alſo, that in all the Operation for finding of the New Lati- | 
tude in all South reclining declining Planes, if that Cotangent which 
comes out be equal to the Himpgoennens of the Latitude of the Place, 
then is that Plane an cquinoCial Plane; bur if ir be leſs than the com- 


| mx of the Latitude, then it is faid to be leſs than an equinottaal : 


lane ; bur if it excced the complement of the Latirude, it is faid to | 


be more thanan equinottial Plane. 


Notealſo, in North reclining declining Planes, if that Cotangent that - 
emes our in finding the new Lat. be equal to the Lar.of theplace, then + 


-" Sthat a polar Plane: if the lat. ofthe place exceeds this Arch found, then - 


Is it called 5 than a polar Plane; but if this Arch found doth exceed |. 
thie Jatiruide.. the place, then iris called more than a polar Plane. I : 
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have been the Jarger bn this Subjet,” becauſe! T' would have all thoſe 
that are Learners not to ſeek how r place the Meridian-line on all 
Planes z for on' that very thing depends the true drawing of Dyals 
on all Planes whatſoever. © © Z 

-" Now'the mariner of transferring the Dyal from the Paper-draught 
upon the Plane, is thus: 4 n | X 
"Firſt draw a line on the Plane parallel to the' Horizon, which may 
be done by a Leyel or other conyenient, Inſtrument; then make 
choice of ſome convenient _ in that lime for the center of your 

yal z then with a-line of Chords or a Serni-circle'draw the Metidian 

on the Planc, making it to aſcend or deſcend according tothe former 
Rules, ſo much as you find the diſtance of the' Meridian and Hori. 
zon to be; then bring your Paper-draught , and placing the Meridian 
of the Paper-draught to lie on the Meridian of the Plane, you may 
transfer the Subſtyle and Hours on the Plane, having reſpe& to the 
Coaſt of the Meridians Aſcenſion or Defcenſion (if-you have not erred 
in. any of your former workings) then will the Pattern cur out for 


. 


the Style, being et oyer the Subſtyle, haye reſpe&t to the elevated 
ole. > 


The End of the Firſt Part. 
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CHAP.'L. EN 
- Of the Faraitaie with which Sun-Dyels may be 
. Beautiſied. ” OOO 
Any are- the Aﬀbongſesl Qoutatgs bY go wy; 
 .deſcribed-'upon. oy og ng met | 
| Firſt, "The Par ewing on 
of the Zodiack er = ek in at all als eS 


| Year. 
Second, The diurnal Arches ſhewin the len h of the and 
zehe " the Year; 2 . Y Day 
irdly, "The time of: the Year; ſhewing by he Shadow of the Sur: 
both the Month and Dav.' 


Fourthly, The Almicanters or Circles of Alrirude, ſhewing the pro- 
portions F Shadows, and the height! of the Sun aboye the Horizon at 
all rimes of the day. 

Fifthly, The Azimuths or vertical Circles, ſhewing what- Points of 
the Compaſs the Sun is upon all times of the day. S. 

_ Sixthly, The Babylonifh, Italian and Jewiſh, or r Planer hours. *: 
Seventhly, 
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ng, The' Circles of Poſition, ſhewi - which of the twelye p w 
$ uſes he. Sun. js 3; all timexof the F 


"Sign alcending,” deſcending I culminating. 
QINE QT -WNIEN. - Circles of . the Sphear 
are repreſented 


elcs of kane in the pr endtus are perfe& Circles. 
Such Ciacles that become be ls lines, _ all Hour-Circles, Azi- 


. conlider theſe few Rules. 


Firf, If the Planes on which ſuch great Circles are deſcribed, do lie 
=_; & to thoſe great Circles in the Keavens, then are thoſe 
Dey & all otic tÞ.che other : as back an Eaſt and Weſt 

| lying parallet ro*the"Met ircle, all'tfte Hour-Circles are 


Bur if the Plane ſhould ſtand perpendicular to any of the corre- 


ſponding Circles in the Heavens ſhe the ſtraight lines fo projeted = 


on the Plane, ſhall meer m the at equal angles. ; 
Bur if the Foe up _ winch theſe great pol. the T, here are 

to be projected); wdoth ein the Heaven 

then ſhall all t thoſe reojetinh _— lenting thoſe Circles -in he 


__ meet in one Center upon U ' Plain, but at unequal An- 
g 


e on Peclination, Almicaniors,. or Circles of Al 


yperſzoleds except thoſe ſmaller Pp 

d upon fach Plains as do lie lel to thoſe {maller Circles in the 
fn and therefore all, P of declination being drawn upon 
a Plane that doth lie parallel ro the equinoGiial in the; - which 
eqpinofNy). isa great Circle of the Sphere; to: which-theſe ſmaller Cir- 
cles of the Suns courſe are parallel; thoſe Parallels upon fach Planes 
become perfect Circles. 

All Parallels of the Suns. Alricude being deſcribed on thoſe- Planes 
thaz do lie parallel ro the Horizon, to which great Citcle alt Circles 


_ of Alcirude are parallel ; thoſe)Circles of; Altitude being deſcribed up- 


-4 ſuch a Plane, will become perfect Circles. T 


\*. 


x are repreſenced k Seftions, and 
TO of oy Con only the Si 
lar, and the Almicanters, or Cir- | 


Cixcl&), all on: 'and that may 
or thn CH, the es us We c ona. 7 Ciectes on od mby 


: Cireles of the Sphere-(fuch are all Patel of the Sur 


my $5 ey 


P 
Gn :any\ Plane; become lgdhick'Circles, vis. either SA 
| Parabol ro- 


N&3 . 
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; upon that horizontal Dyal fo drawn, place all the Furniture; and when 
you have fo done, if you expungeall the Horizontal hour-lines, there 


cular ſtyle, depends upon the Alritude of the Sun, therefore 
fe pains of calculating a Table of Altirude for all Latrizudes, - 
_ from. one deg. of Latitude to go, and Azimuths to cach Latimde alſo 
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ether they bedire& declining, reclining, or do both de- 


the ſame Plane ſhewerh how much to the Eaſt or Weſt the place 
doth lie ( from the place that the declining reclining Plane doth ſtand) 
wherein it is a Horizontal Plane. 

Therefore when you have made hour and quarter of any decli- 
ning reclining Plane, or any other Dyal, and if upon the ſame Plane - 
you draw a Horizontal Dyal for the Laticude of that place thar is 

al ro the height of the Style, and let the Subſtyle be the hour-line_ 
t 12, and fo draw all the reſt of the hour-lines from thence, and 


will remain the Furniture for the Dyal required let it be never fo irre- 


| gular, only note that this ſerves for all thoſe Dyals that have Centers: 
The 


| ſame may be done by drawing the Hour-lines and Parallels of a- 
South-Dyal on the ſame Plane. 


-- Note alſo, As the whole Scyle or Axis of the Dyal doth ſhew the 


hour of the davupon the hour-lines, ſo doth the point in the Amis of 
the Style ſhew the Parallels of the Suns Courſe; that Point” repreſent- 


*. Ing the Center of the world. 


And ſeeing the Furniture of all Dyals that is ſhewed by a Perpendi 


taken t 


all 


and ſhall ſhew the Uſe of them 1n the placing of the Furninmeon 
manner of Planes. 


B. 
X Peg: 5. \4 F 
4 +. 4 - 
4 P-- 


"3 Note alſo, that all Planes in any Laticude howſoever ſituated in that 
| 0 2» Larirude, wh 4 
Þ cline and recline , are in ſome or other of the world Hori- 
” zontal Plancs, and the height of the Style is equal to the Latitude'of 
- that place wherein itis a Horizontal Plane , and the Subſtyle of ſuch a 
wal is the Meridian of that plane, and the difference of Longitude 
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CHAP. IL 


Containing the Deſcription, C onftrudtion and Uſe 4. the 
foregoing T ables of Altitude, Js gaar 


it 


H E Tables conſiſt of Eight Celumns ; in the firſt wheat 2 an 
contained all rhe Hours both befote'znd after' "Noon and: : 
in hs ocher ſeven are the De Tyres: and Minutes of the Altitudeof the: -- 
Gan at its entrance into the 12 Signs; and' at the head of each T9008 | 
the degrees of Latirude of the place from One: Degree ro Ninery: ; 
As for Examt&: 
Suppoſe I would know: what Altitude the Sun hath at ne of 
Chick ity the Morning when'he enters the fign & in the TAs Kio 
. look for the Latitude of 43 deg, and againſt 9 of the Clock, = | 
nder 5 you will find 48 deg. 17 min. _—_ ſuch TY be the Alcicude . 
Nike Sun in the beginning of & at 9 of the Clock in the Ligiade of 
43 deg. In like manner you will find, that 
TE Oe : W m. | F 
IC or A : ! IT ON 63 57 4 
To when the JS or *FhisAl-NJro ' o2Fwill be 49 no 15 if 
Sun enters < T* or. = > titude 3 03> found4JI o PD) Bot 
into Xx or m1 at - tobe 12 52 bn. 
ef Or X = 26 48 TR 


Their C onftruftioh. or 


HE Calculation of theſe Tables of Altinade \he petformed by 
the Rules which Mr Collins lays doyn.i0 10 His Seer. ONA 2 Quadrant; oY 
which Canon is as followeth: : "If FAY 
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{ix to a fourth ſine, which in. Summer the ſum of the fourth fine, and 
che Suns Alcitude at Tix, is the Altitude ſought; bur in the Winter, the 


difference berweenthis fourth fine and the Suns depreffion-at fix; is the 


Alcitude ſought. - 5 R | 

. Therefore firſt calculate the Suns Alrirude'at ſix, by a Table of Na. 
tural fines, which reſerve on a piece of Paper or Card; then to the 
c9:{ua ob.;the Latitude af the. place, add the 'co-line of 'the Suns Decli- 
nation> their ſum will be 6 ed of Jor ter declination and Jatitude: 
unto which add th&'fine 66 the hout Trota lix,*angtheir fum will be a 


ſine; the natural ſine of that Logaricthmetical fine being added to the . 


natural-ſine of*the Alticide at:fix; the Surrwill be-the natural fine of 
>» "STOR difference will be the Altitude for ſo many hours 
1 Note; You-mult! reckon your Hour fram 11x; before and after Noon, 
and it will be-beſt-to uſca- Table of Sines-and Tangents, that hath the 
natural Sines and Tangents ſtanding againſt the artificial, and then it 
will bedone with caſe. VARIG Þ oY 


For the Suns Altitude at Six for the Lat. of London. 


The Canon is, 


"Asthe Radius is to the Sine of the Suns declination, fois the ſine of 


the latitude of the place to the fine of rhe Altitude at fix. * 


>; ' > By Najural Sinethus; +- ;, +; 5: Sine Alcit. 
AsRadins i _,** Sine 23 -JO +1 # Sine 51-32 + AB 12 
L009000 '. 3Z99ol 58 . > {7829992 - 3124174 
At +, 7829702 2 5 1.30 5 
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27931106 


$,6000000 312417418 729160 


As the Square of the Radius is to the ReQangle of the Co- fines both : J 4 
of theLatitude and of the Declination; So isthe ſine of the Hour from  K- 


g 9 : - 


Wi" 55, 


This Natural Sine 31241 74, muſt be reſerved on a piece of Paperor 
mM MF Card; then | AG 
ad Bars The Cofn ine of the Declination is= 9962 428 6 AY - Jn 
he g: .The. Co-linc of the” TRACT S——— Ny WI © 
he | . x Es OP CITIES oF | 
- The fixed Lo EE WL 19756 1745) 1g » 
a= z Lertcht Hour 4 be JO Fs recs X p 2 5 
Ic =P That's 2 hours before & after 6, ;cheline thereof, add [= 2s +{- 
1- . 4 
Fe k Theit "gp TRL KIBEndS Ertl i 4561145 
a * The natural fine againſt ; it, is —_ A 28513ob: ; It 
c \ B+ | The natural fine of the Altitude at 6. is — —y A os 124174 'f-- - jd 
s F The natural fine of the Altitude 35 d. 42 m.———5975 2 Sum 
The natural fine of the Altitude 1 d. 34 m.— 272 
? Whith are the rwo Altit, for | £wo hours bejoe qnd Jafierd ih Same. 
, Another Example for the ſame Latitade and 7g | 
Let the Hour be 60 deg. that j IS 4: hours before a 
| ' afterG, the ſine thereof, is- —————99J75306 TC 
; | The fixed Log. add - A OT OT WLAR de Bekots == | 
| | I 
oh. We OOO I ES | O5I 
The natural fine againſt ir, is- —— 9375s 
- The natural file of the Alricude at 6— 4474 
| Thenatural ſine of 53d. 45 m. 8063591 Sum: 
The natural ſine of rod. 24 m.— 1805245 Diff. 
Theſe two Altitudes being thns found. are the Alcirudes for Tenof the: 
__ Clock in. Summer and Winter. - -- - —_— 


For note,the 10d. 24 m. isthe depreſſion of the Sun © in Sm for 2. 
aclock inthe ng, and is the Altitude for 190of the Clock in the- 
Winter,when the Sun hath as much South-declination: After this man- 

 ,” her were all the Tables of Alrirude calculated; and let the Reader judge 
| Khether 1 it hath not required much Time and Pains. 


Now follows a Table for the Latitude of London 
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> Table allo CON had of 
1 doth bets and after 
egree = MI | Suns from the Eaſt at 
xc=.into every of thetwelyc Signs, 35 Neg Tilexaithe Head 


The fe. 


7 you would know what Azimuth from the Eaſt the Sun ſhall haye' . 
a 9'or 3 of the Clock when the Sun enters m7 or 0D in the Latitude of 
look for the lords of the FIR Place am among, the Tables of A- 
umuth, kr trgnbret my you will find 
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Jan ſuch Azimut he. _ he from the Eaſt cowards the; 
; ; ' C22, 35 S.* 
When the Sun e J1244SE 
cuters Y92.34 5C." 
AT 7I 19 S. 
| [85 76-i © .Irs 1s Confrabtio | 
F you will find the. Azirhuth for any time, you uſt find by the! F 


Tablesof Alricude the Suns Altitude for that Time aud Latirude , 

the Canon will beg, . .-  - | 4 
| Asthe Co-ſineof the Suns Altirude,  Tsto the Co-ſine of the Declinat.| | - 
| sthe Sine of the Hour fron-Noon, :Fothe Co-fine of the Azim., = 


. l4s for ample. | * | = 
As the Co-ſine of the Alrirude, 55 46 Co. A— A REED SE FRY = 
'b to the Sine of the Hour, G9 QO— py LAPS ON We: —99375 16 d 6 

Sois the Co-ſine of } 23, LAY HENS KW 45 | 


[TotheCo-ſineof the Azihunh 20 2—- £ IG Yy - 999153 


And ſuch isthe Sans Azimuth fi IB Eaſt royaith the Soath, a 
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\ | " _CHAP.II | 
How to place the Parallels of Declination upon an 
{By IF Equinofial. lane. | | 


mw 
MP His Plane doth' cut the Axis of the World at right Angles, and 
YE the Hour-lines do meet at the Center at equal Angles; which 
Center doth repreſent the Pole of the World, and all the Parallels 
_ mult of neceſlity be perfe& Circles, the leaſt about the Center, and 
the near the Limb. The Sun carriot ſhine all the year 
. theſe forts of Dyals, but only from-the 10th. of Mareh to the roth. of 
Septeptber, on that which doth reſpe& the Notth-polez_and from the 
| Toth. of September to the 10th. of March, on that which doth 
 -* the South-pole; therefore if you divide the -perpendicular ſtyle/into 
Twelve equal parts 3 and then look what Altitade the Sun will havewhen 
 heenters Cancer, in that Eatitude where this Dyal doth ſtand as a:Ho- 


Tzonral Dyal, which is the Latitude of go' degrees,” and/the*Altirade 
Big the Sun is equabto the Declination rs Corerakl 'Tableiof 
right and contrary ſhadows with the Altitude of the Sun, with the'de- 
recs at the Head, and minutes on the left hand of the Table, called 
* Horizontal ſhadows, and at the Angle of me ing, *yOu will have the 
\ length of the ſhadow in the ſame partsas the te diviged into; as for 
.cxample,- In the latitude of gg degrees the Syn hath when he enters 55 
'2} deg. 21 min. of Akitude; with which, if you enter the Table of 
right and contrary ſhadows,” with the degrees at Head; and theinainutes - 
on the left hand at the angle of meeting, -you-will ind 27 parts, and 
2 of thoſe parts, which wilt be the ſeri-diamecer of thar Cirde; 'then 
IS:2 the ſame feale that belotigs tothe2petpendicul 


take this:27,;; 0f TIONSS arty 
nd (ting one foorof Four *Compaſſes' 6n2the Center of the Dyal; de- 
A on the will 3 he Pardlifof 25 5 ad molten 
for all the r&f of the Parallels; which*%s tn  Aﬀtec the fame 
anquner may-you inſert what Patallel'oP eclination you pleaſe i(always 
noting thar the Declination of the!Sun'is equalito the Alcitudein the 
Latitude of 90 _—_ as alſo any day of the Month or FiſtivatDay:, 
only having regard to what Declination the Sun hath at that time. 
»\ Note, The Sam never {ers in the latitude of go degrees all the time it | 
'&onthe North-ſide of the mary on by that means it 1s ns 
7; 2 | ay 
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Day from the Ioth. of March, to the coeh of September 3:but in all 
other Latitudes, if it doth not excced 67 deg. Jo _ the San doth fer, 


And._therefore it will be la find ntal lin | pa ; 
Plane when it ftahds in Sri ininde hart -Sun doth '& in. 0.00 [ct 
"70 draw the Horlegngal 1 Lins ? proper ro this Planes 


The Horizontal Line proper to \this Plane, ' muftHe in = Pr... Plas 
With the top of the icular ſtyle ; and 1o.find the point y : 
Meridian-line S'N, rough whi this line mult pals, depench 
| a proportion; which is this | 

| As;the Co-ſine of the laticude of the place _.. 

p ::bs ro- the log; of the length of the perpendicular i M 

_ - «2 Sois the line of the latitude of the place, .. 

'  »./:Fothelog; of the diſtance, of the. ſaid” Point from hs foot. & th 
fiyle upon the Meridian ; from which, if the Plain reclines, place from 
A:toS, bur ifir inclines, then place it upon the Meridian on the' other 

| fide. the foot. of the dicular ſtyle. This line muſt be drawn 

tallel to the line of Eaft and Weſt, which is the ſix of the Clock 
Powtine which will be the line P.$ Q. beyond which line the Tro- 
picks. ot Parallels of ein, or any other Furniture need. not he | 


«. 


T 0 draw the Azimuth on this Plane.” 


| | Faſt; you muſt find a Point in the. Meridian which doth FRED 

P the Zenith-Point; the Proportion for finding of it is this: 

; As the fine of the latitude of the place . 

E to the log. of the length of the dicular ſtyle. 

.' S0-15the co- ne of the latirude of theplace }. | 

"To the log. of the diſtance of the Point. from the fot of the 

$40 which diſtance being ng plac laced. from the foot of The 
cular ſtyle from A to V., in all redining plans; "bas inal 
ining Planes you' m fe iron the contrary 
"Then for the diſtance of the top of the EYE to the Fin S. the Pro 


gartion will run thus.: , 
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4 . AENRIS EN ED ron \ſyl64s rhe Horizontal 

Þ TIT FIC 

F."Th forthe AT ben hom Pot in the horizontal. 

_ line, the Pro f, run thus : V2 . 

of the :diftance found; iBiT 2697 [is 34408 

| the Fac . - wn 10 10 LG 29 Ui ap 9712 1.0 ©: IIbA 211 421 i 

| $0 the Tangent of 14 1 -{6r this Azinud 18þy: E>5 1 + {or 

\ F Tothe log. of thediſtanceftom S, 'in therh Wlides i 01 

| pad Soenatt Forde fe aft the Azinniths on:the fide $. onthe ha- 

rizontal me. 

| \Fhe length 6f the: perpendicular 7 vienitl be: a2/inches, - 

F ; il-Phe diſtance of $.trom the foor of the iy le A>'r57 Gat oc 

p The diſtance of the top of the- ſtyle: from the honzonial line will *a 

q ” foundtobe 19 inches +. 

. And. the diſtance of the Azimuths 6n the AS os line from the 

Him S. will. be found to be-as. 1 in. the following Fable. 
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CHAP; Ty bo 
How to: deſerils the Tropicks, and, other Cie hh 


 clination in a Polax Plain. 
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— TX 


wel 4.4 


N all Polar Plains 7: be. - ha wo the Vie ; | 
to the Circles of the Hour of 6, or otherwiſe decli 
noctial will be a right line;;: bur the Tropicks and ET, 
clination willi btahe-(e@ions of an Hyberbo 
Pls [ce oo re. = re you-imult 'firſt der the Jengrh + the 
c, the Cinarn of the Parallel, and the: AogEs 


the ops war —h fabſtyle and the homr-line whereon yeu do 1 
to deſcribe the. go__ and it you would Sod. where the Paralel & 


croſs the (ubliyle, on will runeth us :i3 25 
- As the ; potter recs, 
- Is to the Tangent » Ye Dectoation of the Parallel, | 


So is the length of theſtylein {ok "= 

Tothe diſtance of the Paralle} from Hs EquinoCtaal. 

To findthe diſtance of the Parallel that doth croſs any other of the 
hour-lines, there muſt firſt be found. the diltance of the top of the ſtyle 
from the interſefion of the hour-lines and. the Equator g 'to do which, 
you have the length of the perpendicular ſtyleand the hour diſtant from 
the ſubſtyle, otherwiſe called the Angle at Fa Pole The a Wang 


WIA SN, 7 
As the. co: of the. Angleat he Pole, c 


., $018. Lag. ab.the fen th of nw a2 
Its Log. af f the. diſtance {NN the top of the tle; from the hour- 


1 [ſis 
Ren you haye FALL, Yi di nce, _ Note will < cl the decl- 
nation of the Parallel gi the Kquitor iy } the laſt e found, 
to find the diſtance of the Parallel; frem __ aroy PYon'2 ch hour- 


line, : the Proportion will go thus : 
As the Radius p 


1+ ich diſt. 
r every hour and quarter ofan hour, may be placed i inthe 
Table; as followeth. The 
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Thi this ny the Perpendicular Seyle'is made Tem 
xehs, ang may be ſeen by Fig: 2 5 
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This Dyal hath its perpendicular Style 19Tnches, - and may be ſeen 
by Fig. 3- , a When 
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Y > xepair'ts- your: Polar : Dyal; ;your: perpen{licular ſtyle being 10,Inche 
; b &made from, or with a Seftor opened ( that hath 2 line of Lines ) 
# : ght of the ſtyle, and take the ſeveral diſtances againſt cach 
ſtand in the Table, and place. them on. both. ſides the 


oF. 


= tothe hci 
F Equator, a thoſo Points drgw A line, ſo that it may not be 
* ftraight, nor make Angles, bur fo as if may ſeem te-bean' Arch. 


For Example, Dyal 2. 


Look in the Table btlonging to the Eaſt and Welt Plane the diſtance 
of 5 and vs from the Equator u the:bouref 6g being the place 
of the ſubſtyle of this Dyal, and through the middle of the Plane doth 

| p_- the Equator, being elevated to the height of the Equator in the 

cavens) and you will find it to be 4 inches and 35 parts of 100, 
and place-it from the foot of the ſtyle C, to d, and the diſtance 4 
inches, and 5o, the firſt hour from'6, and place ic from e to f, that 
being the diſtance of 5 from the Equator on that hour; do-{o of 
all S> reft, as. you find them in the Table, both for 5, and all the 
reſt of the Signs, and draw the lines as aforeſaid, fo that they make no 
Angles; andt olelines ſo drawn, ſhall be the Signs; and in the ' 

fame manner may you deſcribe any Parallel of Declination at your 


_ pleaſure. | | 
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CHAP.V. 


To deſcribe the Parallels of the Length of the Day on 
a Polar or Meridian Plane. | 


THE Ling of tne Day, when the Sun is in the Equator, that 
.- 1s,when he enters Y' or =, is12 ho. and this holdeth in all Larir. 
bur at other times of the Year, when the Sun hath any Declinarion, 
the length of the Day doth vary according to the latitude of the place ; 
wherefore the latitude of the place being known, we are firſt to find 
the Declination of the Sun agrecing to the length of the Day. 
| Therefore you muſt firſt conſider the diflerence berween the length 
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'6f the Dig77ptop oficial viothbDiys'qulmiathertiticin: WE 
<f0 degrees 2H mindi = Ki Hoyt1 5=Uegrees,- and: for a W 
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-minure 4 #Hiinates; the”Propetrion willge thus;'/ cots 
Asthe Radfus ” '*: 171 } DIBqO 109490, &£ 133% Oo (012 
"I&to'the fineol halkthedifiezentsg vo yt 27 to ee 19ls gy 


- $045 h&orangarofrhd lifude: 203 101 big yt a 1251 
= T6 chethngtiit'of rhedeflingrion. O'4 $169] Odenoitys bong notre BY 
By which Proportion theSunwill becfound: to haveig6.d. 5 5m. de- © 
dination, when the Day is 9 or 15 hours long; and 21 d. 49m when. 
the Day 1s Bor 16 hours long; and\11:d.:38-v7:\ when the length of. the: 
Day..js I> or 14 hours; and 5d. 56 m. when the Day is 11 or 1} 
Tags Jore.” 6 £1200E 'S a 09 OTIS 9 9c viGk 19013 it, 40 
--- Thus kaving found the'declinitforrie feyerallengchs of : the Day, 
then may you mfctt Cem after the lamemannerias:you did delcribe the 
Signs and the Parallels of the declinarior;- and after the-ſame manner 
you-may- deſcribe: the Parallels of rhofe Circles ro which the Sun is yer- 
tical, and the Parallels of the prineipal' Feaſts 3:that is; thoſe that are 
fixed, as."Chritmas-Day, Lady-Day;' Mrdfuminer-Day; ,orany other day |} ; 
of: the Month: that doth depend uponthedeelination of. the Sun ; ſeve- 38 
ral Examplcs of which you haye in the Appendix. W 
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CHAP. VL 


How to draw the unequal Hours, tommontly talled the 
Planetary Hours o1:3he Polaniand Meridian Plane. © 


TH E-Faps-Uivided theit Artificiali Day and Nighs,. whetler lon- 
' ger or ſhorter, always ingq 12". houxs ; and organ their Account 
at Sun-riſing for the Day, and ar Sutr ſetting for the Night, as we do 
atMid-day and Mid-right z fo that their firſt hour began at Sun riſing, 
-and their” ſixth hour at Noon, and dc one pag afro po 
= Todeſcribe theſe. hour-lines 'on theſe {arty of- Planes; frft draw ihe 
common hour-lines, with the Halves and Quatters, and;alſo the Equa- 
tor. and T ropicks, as before ; then deſcribe the two occult Parallels of 
the -length of the Day, one for 9 hours, and the,other jor x5 houts; 
then by drawing a fivaight line for the fixft nega) hour tnrough 5. | * 
hours, 45 minutes in the parallel of 15, hours; and through... EW 4' 
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tr. 


_ 


6. (2189 

*n min-in the Parallel of g hours, this ſirai he line ſhall paſs dire&ly 
2 ſt groogh 7 hours: o min. in the Equator, a 1 ſo cut off a twelfth part of 
Zthe Arch above the Hori ;\portrrlrgy two Parallels and the 


b. quator, and being contirined 'unto: icks, it ſhall alſo cut off 
about a tweltt part from, chem and, all the xel - the Parallelsof de- 
tion; Foe "any _ A ar nc Fe. dren me oy os 
ou the ſecond-ynequab chroug rs.1g the Parallel o 
'* hours and 8 hours in the Equaror lo ny in the Parallels of 4 
and {o of all the reſt, as ia the Tablet following, 
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"The. 1, 


= E Ext Hours axe. accounted the equal Hours fron Sun- | 
r at wanchae {oeyer at all times of the Year the Sun 
reli or paws the des Gyr isthefirſt- hour of the day; to 
draw them after, you have deſcri Re Parallel of 16 hours, and Po þ 
Parallel of 8 and the Equator ; the 'firſt hour is dram 3 
through the common hour of 5, in the Parallel of 16 and 7 in the E- 4, 
quator, and gin the Parallel of Þ. . $6 Ikewile the fecond hour muſt I 


. be a ſtraight The ploough 9 in the Parallel of 16, and 8 in the Equa- | : 
6. tor, and 10 in the; Parallel| of 8; and a of py ra as-you may: i * 
| kethe Table following. Fa | , 
1] * T1 (nn of 1 the 1 = I | 
; we 
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The Notian Hours are — from the 1 preceding Sun-ſet,. and 


at fumbred b Th ; ®C;. trom Sun-ſer. 
The ſame "ble will ar ve deſcribethema for they arc to by dren. 
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broveh the ſame Points,that is,- right line drawn uh in the Pa: 
ol of"16, and 7 of the Ep ; and 9 inthe Parallel Cs 0h ſhall be- 
Pthe hour of "One, and thr ough 3 i in the Parallel of 16, andg in the 
Þ k or, and in the Parallel of '% for the oe hour; and ſo of the 
" 3 Sin the. able. - 
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| {= CH A P. VII. 


- 4 to deſerite the Vertical Circles in the two former 
| "PR." S 


7 HE Veriical Circles; mince PRE are great Cir- 
cles drawn through the Zenith, by which we know in+ what part 
of the Heavens hetes Sun is, that is, how ar the Sun is from the Meridian, 
* owards the Eaſt and: Welt in all upright Planes, whether they be direR, 
 ardeclining, or Meridian Planes, the Azimuths are parallel, and are 
_ alſo perpendicular ro:the Horizonral line, and the Horlzenl line paſ- 
ſh perpent h-the Foot of the perpendicular ſtyle, and parallel to the 
| Rnwonofthe Place. Now to find the diftances of this Azinuth from: 
"the Footof the ſtyle, you haye the len gh of the perpendicular ſtyle, 
which in our Example is 10 inches, the Angle oft-the Azimuth at 

the (rage _ r the Meridian Plane, are #1, 15, forthe Eaſt and: 
6 South, by North ; and 22, 36, for the Eaſt South-Eaſt, and: 
i - 3, T_- find the diſtance from the Foot of. the perpene- 


WF the Shang tlie ar the Zenit , 
; FothaLog-ef the diſtance from the Sema O 


09, Or yow nay nd ehera by chis Propotcion,, 


My 4 op M perpendi lar ſly = 
tot e cular EY 
+ Sois the Tangent of the Angle at the Zenith " 


* 87 ; guE. % a. +4. & + 
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0, the Log, of the diſtance from. the perpendicular ſtyle; | } Y 


(285. 


which Proportion. you will: find. that:!E»;by;-S-. will. be .1 
oo. ES Elke 4 inch 14 panel i999 and Sarda 
as in the Table. - - - 31 WE 31 _ ND 'G 112 Yo 
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1 Azimuths.” — | Angle at the Zenith.-\ Diftances- from-the{—- * 
_ Foot of the Style. 
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When you haye made this Table then. py ke chele Diſtance 
out of a Line of ray and dowg in ; tHe Hovigenl Lint, 
© oneither {ide of the: Swpley draw pot trom'thoſei;Poines. pcrpendi- 
cular to the Horizontal Line: b ut ſo that they may be contained be- 


tween the Horizontal and the ;T ropicks,- the, Lines ;{q, "_ ſhall be 
the Azimuths required, 
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Wenn on 
' 3 To deſcribe the Parallels of Altitude on the Meridian 


7 Plane. 


. Y. 


Hs found and placed the Azimuths on the former Plane, the 
LL the next thing that mult be found before you place the Parallel 
of Altitude, muſt be the diſtance of the Top of the perpendicular ſtyle, 
from ; bay my aoen the Azimuth makes with the Horizon ; which is 
" found after this manner 3 NP 

As the Co-ſine of the Angle atthe Zenith, 
-F to.the Radius, 

So is the log. of-the fength of the ſtyle 

To the log. of the diſtance required. | | 

Then'for the findirts 'of the diſtance between the Horizon and each 
Parallel upon et nah, you will have given the Alritude,of the 
San you would-d&#cribe, and rhe laſt diſtance found, and the Radius, 
it being a right angled Triangle, to find the diſtance required... . | 


To find the diſtance between the Horizon and Parallels, the Pro- ' 
portion will go this; gh SIBeLL : | 
As theRadius \ | wh. it 5s 
Is ro the Tangent of the Altitude 


” z 


So is the Log, of the diſtance of the top of the Style from the Azi-- 
#5" © SHO OR WIIE. OY PER 7 I» END , 
To the Log. of the diſtance of the Parallel from the Horizontal. 
” line. * - 
#Afret thi#manier muſt you da for all the diſtances of -the Parallck 
S$frthe'HorizomaFline, and gatherthem,in a' Table, and they will. 
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That being done, and the Horizon and Azimuths being drawn, 
prick. downten Inchesfrom the horizontal line upon the Eaſt-A | 

| and 1o Inches, 20 parrs on the E by $ Azimuth, and 1o Inches 82pars 
% on theESE Azimurh, and 12 Inches 3 parts onthe SE by E Azimuth, 
| and 14 Inches 14 patts on the SE Azimuth, and 418 Inches oo partson 
SE by S Azimuth , and 26 Inches 13 on the SSE Azimuth, and 51 
Inches 25 parts ; then if you draw acrooked line through theſe points, 
that may make no angles, the line ſo drawn fhall be the Parallel of 45 
degrees from the Horizon: In like manner manner may youdrawt 
Parallel of 15 degrees, or any other Parallel of Akirude upon an Eaſt 
or Welt Plain. CHAP. 
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How no deſcribe the Circles of Pofition upon 'an' Hofd 
; Þ | and Weſt Plane. = TEM 


H E Circles of Poſition are great Circles of the Sphere croſſing 

\, & each other inthe common interleftion of the Meridian and Ho- 

- Ton, and reckoned according to moſt Authors upon the Equator both 

ways from the Meridian down to the Horizon; the Uſe of them ue- 
ticularly of thoſe of Jo degrees, and 460 _ diſtant each way 


the Meridian) is chiefly for ſuch as are Aſtrologically given, to ſhew 
 -: ++ "wi of the'day-inwhich ofcheenlyentfrologientouſe h 
Un Is. 

.. Now the Cuſps of theſe Houſes being great Circles of the Sphere, 

"therefore they muſt be ſtraight lines 3. and foraſmuch as the Plane lies 

- parallel to the Meridian Circle, therefore ate the Circles of Poſition pa- 

rallef to the Horizon; and to find Points in the Equator of this Dyal 

* thattheParallels muſt be drawn through, will require two Operations, 

©. the firſt will be to find a Number, which may be called the Co-ſecant 
..of the Latitude of the place; which will be found thus : 


'Atrhe Sine of the Laticude of the Place - 

Is to the Log. of the length of the Style in Inches and Parts, 
-  Soisthe Radius | 
To theLog. of the Co-fecant in Inches and Parts. 


= Having found this Secant in Inches and Parts, the ſecond Proportion 
 B © Asthe Coineof 3o or Go, | 
- re -of the Sccant laitfoundg-..--.-- umn ones en Soap eee 


= Soisthe Sine of Jo or 60, 
* To the Log. of the diſtance in Inches and Parts trom the foot of the 


*Style on the Equator. | 


 B By whichproportions the Cuſp of the 12th. Houſe will be found to. 
'$. bc diſtant from the foot of the = Inches and 37 Parts, _— 
E 6 Gu 


CHAP. x 


-10 draw 'the Circles. of Altitude upon an liwk 
| Bay zontal Dyat. "7 I 


lel tothe Hor and have the Ze por 
En at aazar 


3 " o8eis according to degrees and minutes; the wg 300 
; ortion that the ——_ of any upright Objet bears to 


Firſt, a ron minutes of Alritude. | 


wing fie divi le i a cs 
would incrnmady ooÞ.rowy xx ; has 


1 md 135 10cn 
I; » Yeo 


i oh 4 


y, If you wag Jeſeribe2n Cirdeof Altitude that Gallic. 
is half,the ff the perpendicular ſtile, and. i 
(or Tor pleafto have te" 'F 


you w_ ger Da bo | 
when it istwice the the length, or wi or what 


ſhadow bear to the ſtyle, and che ſame 
EE clit 


be the ſhadow of the Obit ir ſelf: To 
you mult firſt find what Altitude the Sun muſt Rove pur wind, | & © 
dow be in ſuch proportion to the Ob as ſhall berequired; and to | 2 
find thar, the proportion will be thus , Fo 


>| As thelog-:of the parts of the thadow given a SW 1 
Is rothe Radius or Sine of 9o-degrees,, oh Ky 
: Sois the log-.of the:lcngrh of the Gnoman.in z 


T Tothe T angent: of the. Alricude che Sun muſt ok he th '" 
cow lang 25 hall, be required: \- - | 
9t 172131 / NOI OVER | 


1; AdmicÞwould know: what Alcicude the' Sun muſt have to make 
the ſhadows to be three times the length of the Gnomon z..lct the Gno- - 
man be divided into 12 equal parts,” and meaſuring the ſhadowthereby, 
fem find ns to-be 36 equal parts, that rs the lengehchere: 

" ;. then ) $ 


2 TY Ss Sb PRES IE PHE, 
i!- tothe Radius, M—__ CC — Yo 100000 
- $0.8 the log, of 12 patts— paris I2 -  Ilofgld- 
" Tothe Tangent of the Suns altitude CAE —1825!. o52a8) 


And ſuch Alticude will the Sun have whenthe kngth of the ſhadow . 
is theee times us Iragels ofcho jet hoe. I. 


rdingly ma find. other - wii nal. parts: Ihe 
_ in _- rot T eve he Rims | 
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20S Baving petit ap 0 ke 
* enter the Table of right and cortrary ſhadows with-rhe,Hor ſha« 
dew onthe Icft hand, and the Altitude at top, and the/4 | 
be ing will give you the Parss,. 2d then deſcribe the 9 you > ; 
Jar T0477 IH 5 39 107 VAT ISL 206} 203i tA. 
| | : I 3 ils (col 7IC 26i0224 TI : 


# 
oy $ > 
1433+ By AY 


4 "xA Ss wy -£(1 CHAP. 


—a 


hPa, whoker ter hey be itt on ing V 
EEE ans, e drawn hows 
lines ; in the fame man- 


To 
dus (or top of the Style) and Azimuth, _ the diſtance Jen the 
Horizontal iline and the Parallel ; o the perpod To find the 
firſt ( vis. } che diſtance voce, the op of dicular Style 
and the Arzi "in the Horizontal Gill be Hive the An- 
- gle atthe Zen orcs ee of Aus, and: the a 
Scyl, to findthe Diſtance required. : 


_— 
FLE-SE As for Exnple 


wo 3. 


Let the papendicular Sylebe 16 " Ws atd the Aral at this Zo. 


nit be 22 Hep, Journ. that is, the SSE point pf —_— the 
Proportion ; 


d. m of 
As che Co-line of the Angle at ae Zaith, 22 30 ne I 
[to the Radius CY £90 oa [0000000 
ax; Inc. 

So isthe log of the lenghof cheSil 19.00 Fo00000 

| I 1099009 

wo! RE > 2 nt: If 9 4 L ria 
treo, 

_ 9 1134385 


Ce cncancr may'3 find the diſtance of the top of the 
perpendicular Dd. from all 7706 hails that you! have a mind to 
inſert inthe Theſe Diſtances found, may properly be called 
ee TR ſeveral Azinuths : Then arena" 


To ia the Uk Pall WW binds on a Slog | ; _6 


| their /poipts of inter{efion 
iewhich,. you mult filtifind he fliflpoce between the Ne. 


, . Fa "4 


% . 
. * . "s 6 
& 
i" "OS Pe 


* Icri 


"the Ditne < Pad : 


$:\. wer ON and : 


cant: you a _— 


__ ch, pb; GEL 
and 


* To find be Smoke f of voy 
| Pas the; Proportion tofind-their ſe 


"5 | DIY d, (434? ets 
*. As hc Radius | hag: IN PY 
- Kcothe L ing of the he Parallel, ALD n THRB. 
So. is the log. of ſj 
: To the log. of the. ro the pinath Ly ale 
r oe. | 


| As for Exanthe. 
- Let the Azimuth be SSE, that is 22 deg. 30min. nd le the! Se- 
” cant of -the Azimuth be - nches, and82 Parts of;100, and the Pa- 
© allelbe 39Degrees : Thus 


 Asthe Radius * | |  ETE CEL OY 


Inc. P. 
to the log: .of the ſecant. | 10 82 _ 3034227 
_ $ is the angent of the arallel | 7 9761439 
To the log. of the Parallel fromthe Te: BF: tp 
Toggle 06 24 | 2795666 © 


deer the fame manner muſt you find all the Diſtances of the Pa- ' 
 nillels from the Horizontal lineupon every Azimuth, FEI 
ye Toble which will Rand as jolloweth : 


- > att WE 2 - 
FA; w 
oF 2 
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Ne $ 07 Haga 7 TEE 12007 | We 
ances of the" Parallels from the 
115 =o. Aonipnt #7, oe 45 > tre" {Gs c; F Rag: $5 % Y 
c 204k 24 20 20OOEEM "a HE ———_ 
Azunuth | Ang/e. | Sec. 9 | 
from South | at the | 4z. & | Paral. | Paral 
to Eaſt. Zenit. | par:45 z > BY; 1. 
- G. Ms;; Inc-P. 4 P. Inc. P. * ; 
| ProþTEvs uþertor: Fl t» SRL 308 3G got 525 6 
S, 00 00 to oo | 05 77 1.02 6b Take. * 
| $byE. [tt 15 | to 20 | 05 901.02 FFq. Sby W 
+: þ-: $SE< {22130 [1082 H06: 24 1 Oz 90:1 -SSW:, [- 
{SE byS. [33 45 | 12 03] 06 94193 23} SWS |. 
COOT Th : T— 


| | «I ih BEL 
i SE - HW 14 14 | o8 16 | 03 LY "SW 
TEE y "== 


jo B!'ceT od3 Jos 2511gNic 1 


%, 3ry #3] 


' M130! agont'sSA ns 
4 Table:to find tbe; 
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" '£ "oh 


© 


froniSouth 2 
|,  —  __ 


+ > at = | | Xt £233 fo.79! or = 6 
F SEby E. | 56154 18 09 þ 46.49 $1B483;þSW by, W.|. | 
- ESE. | 67:30 26 13} a5-o8/]o770x:W.SW.l- : 


- 


LE. go 99|.51 1 29 60] 13 17 W: 
_ Oo "8 i 40 Vis bofi dey Sort poigraba alfiodh - ©- | 
TITRIT OTE FOUMRUISE, T1952 GOqr 2ctl I69nosOHt os mc 2foties Wo: 
Jy : (9W70Hot i bought iii floglw 21d T 5 gi 
This Table being made, deſcribe the Dyal with the Horizon and A: 
zim and then take 5 Inches and 77 parts, and prick it down from 
the Horizonral line upon the South Azimuth, or Meridian; and 5 Inches. 
and go partson the Azimuth-of Sby-E. | 
parts onthe Azimuth of SSE. andS $ W. and 6 Inches 94 parts onthe _ 
Azimuthsof S Eby S. and SW byS. and 8 Inches 16 parts on the SE . 
andSW Azieniches , and 1o Inches and 4o-parts on SE by E. and 
$ W.by W Azimuth ; and fo of all the relt of che Diſtances on their 
ſeveral Abimuths : then if you draw a crooked line through theſe ſeve- 
ral Points, ſo thar they Make no Angles, the line ſo drawn will be-the | 
Parallel of 3o deg: Iarhelike manner may ou deſcribe any other Pa- - : 


irude wes pleaſe upon a South Plane. : 
rallel of Alticude yaw picale upo CHAD. 


on AP; Xl) 


* odeſtribe.the Parallels,of \the' Signs in the Herizon- 
f . tal-Plane. Dyal 4. ay 


TO fixſt delcribed the Hovizontal Dyal with the Hours: then 

I ren eral an Epos Len 

BY for which che was made, an icude the 
ne nao es Ee i 

BB right and contrary { ws, rees.of Altitude at 

the Minutes on the left N65 and at the angle of M 

you have the lengrh of the right ſhatow for that Hour FE And: Sigh” _ 

yor. look -for ; which muſt. . Prie-dewn from the foor of the 

. » pendicular ſtyle, ug the reſpe&ive hours you took the right 

_ and then. draw a linetbrough thoſe ſeveral Points, {o.t = wa 
make no angle, and the line ſo drawn, ſhall be the Pale, i whe 

Sign that che Altitude doth belong.to. . * - 

3-6 As for Exam þ{e. / 

. er there be a Horizontal Dyal = the latinide os FL FAS TT 


= g \e 


- Altitude:, for | the: ſame; Laritude, | 

* ſander &, I find 62. degrees; thele ON 
_  tglitand contrary - hadomy or Gs eg 62. oeg obo of the Table, . 
 " and againſt 00 min. on the ngle of. meeting Fob 

SY will find 6 Inches, and 23 & handy 2nd d arte hn of the ſame 

'  thattheperpendic. ſtyle doth belong to, that being divided into 12 parts, 

- "and place it upon the Meridian trom the foot of the perpendicular 
ſtyle; and for 11 ” 1 of the Clock, the Altirude will be found to be 

bo, and 43 min. _ _ enter the 2_ Sag ri - and contrary 


I ould defer the Parallel of Teokir uh Table fk 
| ybu:W aralle I 2 n.. the {Oh 


ſhadow to be 


a ou dla beoe, an an Inch ; oe way a CRE Ps 
| _—_ II che of the Clock, and for to and 2 of the Clock, the 
will be found to be 53 hy . and 45 min; that being found 


inthe Table of right and contrary y ca, the right ſhadow will be 
wy be 8 inches 48 parts of Go of an inch; and ſo do for all the 
fthehours under S, and draw lines through all thoſe Points, o 
make” no Angle, that line ſo drawn, will repreſent the Pa- . 

of 5, and ſo may you do for all the reſt of the Parallels. 
Gg CHAP. 


Be Mae EP 


a9) 
CH A: 'p, 30. 
To draw the "_ of Loni yl 0 any. South. \ 


Sourh-Dyal is a Horizontal Dyal in chat Latitude Ur is qu 

tothe Iohe © of the Style; and 'the = on oy Parallcis are 

lame with in all'reſpe that the Þa. 

27 Sth perpentie fm he Ge ECEETE 
nextt r ftyle, 2 u 

7 Perry of that Latirude that is equal noe of the Seyle. 


4s for Dranpie: 


Adrair. you TY a - Schads yal drawn for the Latitude of. 51 
and you were minded todraw the Parallels of the iy te * you | 
look for that Table of Altitude of the Stm that is equal Bi 
the har one, you of the _ of the 'place, or height: a>, of | 

ce, you'muſt cnter the Table of pen pts per 
Ae ihe Head of the Table; ir So he Saw ARR 

E. _— ape > rd minutes on the left hand, called Vertical ſhadows; fa | | 
_ all Horizontal Dyals you muſt uſe the Horizontal ſhadow, and in all W-* 
k.- South-plancs you mult ule the Vere atys PROSE SIE BE 
TOR” the atagieat Dyal *: ns. "WE 5 
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CHAP. XIV. 


| L be ins $ ap fo » inſcribe the Parallels of the Length of 
2 the Day on a Horizontal Plane. 


ye found what i the Sun hath when the Days top 
hours 1n lengr lie Hr ro Hewed in the Wlacing, of rhe 
Pfafrpaytny > te wijere you have a 
prievery equal hour of the lengrh of _ Day;. the nexa thing that y 2 
haverodo, &to find the A ectthe San to. cach. of thoſe Declina- 
| tons for every hour ofthe Day. 
BB © The manner ofmakitig fv aTable, yu hare i have i in che Copliroſtion 
2 ofthe Table of Alcicude-before-going : = having a Table of AF 
-itude ro cach Declination, you may moncnne; to e in the Parallels 
| ofthe tengrh of che Day the ſame Way as : Parallels of the 
+ Spin the Horizomal Dyal be and Parallels che length - 
1 i the Day are inſcrted in x Souch. Dyal, as the Parallels of the, Signs 


Ws ORAr Iv 
: Shewing . how +be Italian and Babhloniſh Hours may be 
- deferited 2pon the Horizontal and South Plane. 


T HE manner of placing of theſe Ig are the "Ea was ſhew- 
ed in the Seventh Chapter in all ReſpeQs; there being a Table 
which is general for all Dyals : For having deferibed the Parallel w - 
- ind 26 homs (22: ) ——_ of the Day, anda 
> hnoſourtiery mt 2097 of os 
: $ hours ; and wid 


Fra d che 
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Shewing g how ta a. the domifping c jrcles, commonly No 
 V ratled theCircles of "ol tion, on a NODS AJ © 
. South Plane. © | af 


E: Tik#trings great Circles eh Sphere; ley-will be-reight th 


on any Þ lane ; t heit Fitvation-is at-the common::interſeRion 
. the Meridian with the Horizon, and are reckoned according tothe Ra- Þ| 
- tional way of Regionontanus,'from the Meridian downwards to the-Hg-: , 
tizonat39 and 60'd which with the Meridian and Horizon are 
che Cuſps of the Houſes above the Horizon ſothat theſe-Circlesb & 
inſcribed upon” any Dy Dyal:Plane, it may® be: known: in-which of the F 
Twclve Houſes the Sign is at any time of the*Day, to inſcribe them | 
upon a Horizontal Plane. 
"A Firſt, You muſt conſider where the' Hour-line of-to doth ah the | 
s Equaror, and from that-point draw a line parallel to the Meridian 
and that line fo drawn; will be the Cuſp cf the.t 1th. Houſe ;.the Meri 
dian being the Cuſp ot the __ and where the hour-line of 8 doth _ 
croſs the Equator, trora that point draw a line parallel to the Meridian, | 
and thar line ſo drawn, will be.che Cuſp of the 12th. Houſe, and the þ 
Horizontal line on the ſame fide ſhall be the Gulp of the Aſcendant. . 
Al note where the Honr-line of 2 doth: the Equator, and 3 
line drawn from that poitit parallel ro che Meridian, will be the C | 
of the. h. Houſe and wherethe hour-line of. 4 doth croſs the Dan 
ror;-2 Parallel line being drawn from that point to: the Meridian, ye 
be the Cuſp of. the Sth Houſe; 'the Horizonealline on thar' ſide will be 
. the Cuſp of the 7ch. Houſe : So have you the Culps of 6 of the 12 - 
Houſes; the ocher 6 being under the Earth. 


To inferibe them upon a So Dat. 


2 -FheLnesds meet in a Center which will always be the interſeQian 
E- of the Meridian and Horizontal [inc ; therefore note where the hour- 
® Hines of 10 and 8 do croſs the Equator, and alſo: where 'the.2 and 4 
. hour-line doth croſs the Equator; and lines being 'drawn through the 
interfe{tion 'of the Equator 1o0-the on Treg dean per ng ns 
the Hocizceal, theſe lines io ___ 111 be the cuſp of the ſeveral F. 
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" the Meridians of other| C why = how. to_in- 
' ſert them into b1y-Sur Dy v4. | 


Fe , you muſt know the difference of Longi de  bemeen the two . 
Countries tn time, allowing fox every x5 degrees an hour ; and 
- whether the remote Countrey lic ;Eaſtward! or Veltward from the 
 plcethe Dyal is madefor. | . 

"If the remore Countrey! 'lie to the Eaſtwaril of the TY then it is 
**Noon ſooner t nic is the *place; the Dyal doth: hand 3 in; if tothe 
* Weſtward, thep. it is Noon!later 4 rhinutes of time{for qa A of 
| Pin, and for every 15 degrees pur, | 
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[O0= 27 As for Example : 


 Bofon in New-Eng/and, is tothe Welt of. Loviday 70 degrees; 3 Now it © : 
- you do allow for ny 15 degrees 4n hour, and [x 4: degrees x £$ 
minutes of rime, there will you find that it will'not be Noonat Bo- + + 
| be: it Ab, minutes paſt;four of the Clock with us here in London; 
if you make x Mark or Word felt the ſhadow of the 
Wa = urged ere rn els that it is Noon 
inc ber knowing _—_ ir 6 cally kngom pur it isthereat any. » 
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4 . CHAP. XVIIL 
Of the Horizon "of any City or Place whoſe Latitude | 
and Longitude is known, and bow to inſert it intoa * |_ 
| <Sun-Dyel. | | | 


f 


THE Horizon of 'any Country is to tell what time of the D; 
| T the Sun doth riſe there or-ſer, by a line drawn onthe GE Fog G 
that. when the |ſhadow of the Gnomon. doth touch that line, at. that 
very. time the Sun ſhall be cither riſing or ſetting : Toperlorm which, 
you having the Parallels of the Signs, and the Equator, and the Hows. 
drawn.in that Dyal you have a mind to deſcribe theſe lincs,. then tac. 
Horizon of any Iry may be-put in without much trouble, thus ;. 
Admit 1 would Jnſert the Horizon of Confantinople, the difference of 
longitude of thatplace from London is 34 Fo which in time gives two 
hours and ſixteen min. therefore the Sun doth rife (when the days are. 
12 hours long ) 2 hours and 16 min. before it doth with us, and alſo! 
fer 2 hours and 16 mn. before it doth at London; therefore: inſert the 
lineof Sun-ſetting, or Weſt-point of the Horizon of Confantino; le. © . | 
The Weſt-point therefore of that Horizon is upon the. Equator ar 3, 
ws, 44 min. this is one point; then find a point upan ſome! 
other parallel, as 5 or vs; letit be v$ on the ſhorreſt day at Confanti-) 
oj &, the Sun ſerring ar 4 of the Clock, and -24 rin. paſ, that 15, the 
day-1s then T hour 36 min. ſhorter than an , and [cri 


before upon the EquinoCtial, count 1 hour 36 main. ſooner (that is. 
wards our 12 of the Clock ) and find thathour-orpoinr of time in. 
parallel of vs, and that will be a ſecond point ; | viog this ſecond 


int in” vs; and the firft point-in the Equaror;you may draw. ight 
fine throgghthem both 1 i doth cut the Parallel of & ; then have . 
you the Horizon of Sun-ſctting at Conflantinople: In the like manner 
may you inſert the Horizon of any Country. Many ways there areto 
inſert the Horizons of other Countries ; but this being the beſt and ca- 
firſt, I ſhall nor trouble my ſelf to inſert more ways ar this time. | 


| CHAP. 


CHAP xx 


Fr 78 to deſcribe the Signs aſcending or depending. 

T6 you would inſert the Signs into the hour-lines, you muſt find 

out what Alritudes the interſe&ion of the Ecliptick hath” with the + þ 

| , (ewo of them ar leaſt,ta ſer them upon a Plane ; but more 
Fo paul SLE aryraenid my Rove el 75." and to all lupertcies } ar : : 

pi pnenent time wW nning of any. Sign doth $4 Y 

z -which will be found a-hard Catculatrion ; but the caſic 

wy mill peo find out what Amplitude the beginning of.cvcry Sign 

or aniog hath. and what Alcirude the Ecliptick at the ſame'time. 

Meridian 3 and for'Sighs culminating, 'it-muſt hes: 

qi oor Pope of'cach Sign hath when it 1$in the, 

a ir hath at the fame time. uponhe 


PETER ; chen/ i the Amplitude: 
£þ tn the 


and ſo the Meridian-Altirude of | ys. 

| to the bes Ecliptick' upon the Meridian, whilſt the: 
- felt point off, iy aſcending; at which time'= doth deſcend ; ſa.like>, 
wiſe il 5 doth afcend.” then *he Am lirade will be 60, and & will bei 
eridian ; { that the Merttian Altirude of S 1s the Altitude: 
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take the Thread; whoſttend-is! faſtened ip theiſkid nefle&ed vertical 
Poi*t, and bring that T hread. {q' as 'iuſt r9-touch the{ſaid horizontal 
Thread, and augment KnEftheend thergot- rofith the Wall or Ciel- 
- and there rake a mark or point : in ike manner\move the ſaid - 
T read whoſe puedo f e ſaid vertical Pint, higheror lower 
atpleaſure, till er += {3 it tpuch che ſajd horizontyl 'Thread; and 
mark again whetp kc thereot ror herd the Wall or Cicling, 
Now by the help of theſe rwo Ppints found} m the; refleted Azimuth- 
Ime, the whole AzimuckUlin® hy be draw ; fablf (a before in draw- 
ing the hour- _ a Thread' ſo ſituateg , that i it nfay interpole be- 
rween the Eye and theſai@ruSPyints, you bay ke many Points at 
pleaſure , to which the ſaid Thread fo ſfuared may alſo interpoſe; 
which may be mjade arever4 ar ple or bending oPRthe Wall or Cieling 
(as before ) whezeby.. the 1cf eEcd Azimuth-line deſired may be 


drawn ; in like manner may the other retlectec Azimuth-lines be 
's drain: 
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CHAE d 3.5! RG 
I. To draw the i Refted Horizon _ to "the. "Y 
tuation of any Reclining Gloſs whatſoever. 


Teſt, Let two picces of nealed Wire be faſtned onthe Window on | 
each fide of the faid Glaſs, the Ends thereof | without the | 
the- ; w 


Ts inthe 6d GIG! bad from iny bye | 
Ke borizoreal thread without, all as it were 
the fight ot the other. Then being- - 

X "tered thread in 


4 lame rn par ahe rome) ai the room 
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Ko $. oF  abour i Sir will Ot mae reel 
E @rdu ding go the firnation of the Glabs 
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THER of! Vary m1 7 wed gon "If LILAS 


ng To 0 © th be "Ree; T1 Meridian RE: to. TY 
ſituation + any: ed hain Glaſs phatfoever:” w 


"cit \Take: 2 Labs ROPE ce. of Soo any convenient lengy | 
plea ONE ang. a Nall fx. Jon a 
oY: crco 2h, hoy fa theo Sne-to bang and 
the other is topur a {mall Nail-cherein, Pampa ny 
window.over the. Center of rhe. 6; hem "oy tha the Thread and 
may hang without. the help of the Suns Aziqnth, 
you. may draw the MI FP if the Glais were hori. *. 
zontal, and moyethe Lath pens wo 194 Plummet at the end. 
of it to and fro, until the Thread and Ps be.in the diret Meridis - 
an of the ir with the center ofthe Glaſs. Then,as before,tic a Th I 
FAS She rogeyin ſuch ſorr,that from or by ſome part of the ſaid Th | 2 
jos c reckning Glals and the TRFad rowhich the Plummet is MW *: 
Laſts at one FOE. Then, as, pe Res on the and | 20 
eraom,,.tic a {lipping Api 0.001 
g. until by Ted: the NT HE you bad +. 
Fo c the faid TB and lome part of the perperalecular heead wth ut, 
all as irwere in one righrline, the one ſhadowing or interpofing the ſight _ F* 
of the other, being then very carcful to keep that knot in The i ſame Ec 
on. oy me Ja yr (rhe end oe ſeo tones SENT ka the ſaid 
er ol the 5) an and bringis juſt ro touc aid knot, N:o 2 
and the ſaid The al alſo rouch the knot, as NT then in that qr - 
where the end of the ſaid Thread toucher ucheth the Wall or Ciclings make BD 
amark, which mark or point will be direly inthe refleted Meridian 
of the world, according to the ſituation of that Glaſs. Then "Mk 
# Rove that thread (overthwart the _ on which the faid knot is, 
ether igher or{ower than it former Ty was, at pleaſure, ſtill haying re- 
me part of rhe hread within you may ſee both | - 
e reclinin glaſs and the dn ue Thread without at one time; 'F-. 
| w as before, move the ſaid knot on the faid Thread, until by look- © - 
ing in the ſaid reclining Glaſs, you ſee the faid knot and - ſome partof F_ 
the perpendicular thread without in. one right line, fo as the one bor F 7 


© hinders the a FE. as before, which. | 
* be removed from its ſituation ; = "ibrthes Thread, whoaſeend 
tned in the Glaſs, and bring it to, rouch that. the end of the 
id Thread being 
nt of touch on the os another point. 
Eediqn of the fa e's nts foun 
{ Ber oy Ai gr bat 


I» .{wd -; that 


a. very pon the or -+ UE bf 
Meridian dclired may hedegn, þ 
bl iquely in rhe Room, which will be I 
*he World, aconlng rote frucon.f chat Glas. 


> Now this refletted Horizon and Meridian being 
=will be of great uſe' in drawin the Hour-lines, 'cogerher with 
Fu Fragure thr polloly tan be mr a ay Oat. 
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To draw the Refleted Hoap-lines th any Reclining Glaſt Yi 
on any Plane whatſoever, that the Sun will be re fled. 
i. 6d 0n,, by telp of an,rdindry, Horizontal Dyal for Wi 


, - - - 
that Latitude. 
} . .? d . ” ' . : © f E | 
1 FR C _ - "= P £ - 


Arſt, extend ſeveral threads trom the center 'of the Glaſs to the extre- 
. miry ofthe refleQed horizon wn me Rogen (hich OE IDOTe Convent _ ©. 
ncyand uls may be the ſcyeral hour-lives, and may. alſo ſerve asa bed . | 
ro {ituare the horizontal Dval on the reflected. Horizon ) baving ; regard 'A 
to ſituate” the center of the Dyal on the” center of the _ 3d the” ..- 
Meridian of that Dyal on the refle&ed Meridian of the World: Then- ©. 
ro find the pointin the refic&ed reverted Axis on the floor of the room; - 
Takea'thread, one-cnd thereof being faſtnedin the center of theGlals, 
and move the other end thereof toand fro in the refleted meridianut- : - - 


* cr 


der rept Frizon, until by help of a Quadrant the faid thread is* 4 


found to be dept under the refleQed Horizon, equal to the latitude : : 
of eee, and where the end of the faid thread interſe&s er meats ©; 
| the refleFed meridian either on rhe "ow or wall, that point is there-' Þ 


2 thread, which thread will be of great uſe in drawing the refleted - 
hour-lines on any wall or cicling whatſoever. Now if this thread;whoſe 
end is faftned in apoint on the refleed reverſed Axis, be taken and 
brought to touch any part of-any one of the threadsof the hour-lines 
(produced to, and faſtned in the refleQed Horizon)" the faid tnread:. 
being [continued fo, as that the end thereof may touch the wall of 
cicling, and- alſo any part of the faid thread touch the hour-line or 
Fans, 7x that point on the wall or cieling is in the 
| d to be drawn: Allo ithe other point in the ſame re- 
fl hour-line may be found, if the ſaid thread, whoſe end is faſt- 
ned in the reflefted Axis, be brought to touch ſome other part of the 
fame hour-thread' propoſed; fo that when (as before) the end of the + 
Aid thread toucheth-che wall or cieling, ſome part"of that thread may - 
alſo touch the hour-line deſired, which point of touch on the wall or  - 
_ cicling, is alſo another poinr in the ſaid reflefted' hour-line a" B 
| | whic 


ph LI ints ſo found carers) 
= . y 
form Rn  etcd aig ho v3 
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'v ts ot he Gage 
thereof.to an &th 
Cby help of 


G H _ EY XxX. KT . a O M ” 1" P 
i To 0 crew the Reflefied T mes, or #7 Pall | 
| ———_ Declination.-... e 


| before) makedG; takd our of forkcBook a Table of the Suns © þ 3 
: rn HS Day lated for the Place or La- 
IK c 


Ar wat by pin 
$2.8 end, you! find th read _ aboye te ER Horan, 
iheSuns beige in the wpoled, when he is inthar 
Trop or or Degre: 0 ination pr I lE rohuired 
will be found in the. aforclaid [Table 'for that end calculared; the (aid 
chread being of the dlevarion above the refleQted Hotizon,, . I 
faid Table dirciteth;, rhen Et end of the thread 


libs other end Df the lai 
thread falleth in = hog the ed, make another Mark or Point. 
And ſo in like manner, make the 1 ints (belonging to that Parallel of 
Declination) in the remaining hour-lin accoraing to the ſeveral Al- 
 tirudes found in the ſaid Table of Altitu Then draw by hand a 
line to paſs through thoſe ſeveral Points ſo found, as before, which line 
is the reflected Parallel of the Suns Declination defired. In like man- 
ner may be drawn all or any other Parallel of Declination, which 


may BaCFc® to the Suns place, or Cle ly of che ys as ſhall- 
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TT E 
F- "Te draw the ſa T ropicks, ar othe argllels 
8 =" of. Decl! Kid : any Tabl, es "Pale bees 29, 
"by help of a_Trigon fil made 0 & ON Faſfebord ag 


Material. - -, 
: "Note, Phat all Parallels are 2 ſtr Circles EE” 


| ppncs (as nerdy FO themed! craving he Parallels of Doug 
roa refl faſten the. Trigon on the 
"oo 7 | reverſed AN Harinonal lab of che Trigon may be'in the Center of 
FF  cheGlab, then alſo _ Equinol.on the Trigon be perpendicular- 
>. t the fajd re reveried Axis: "Then take the thread fixed in the 
| * Center of the faid GlaG, (which is alſoin the Center of the Trigon)and 
. lay it upon.that Paralletef DNeclination drawn on the ſaid Trigon, we: 
N rellette Parallel is cen oe to-bE-drawn on the Plane or Ci; wh So | 
movethe Trigon,the thred lying on the aid Ls td the end of the 
.. Rid thread touch any hour-line on the ſaid 3 onW 
| | penn of touch on that hour-line, make a mark, fo wilt that polnt be 
SF 1 the reflected Parallel of Declination defired.. *Inlik ke manner , MOVE 
T : ihe Ga Trigon, flill keeping the. tliread, on-the ſame Parall iy nei 
© . theendof that thread tquch . anorher. Ee hagy on Pa 7 Place. or 
©  Cicling, andthere alſo:make another And 1o in, ; 
__ a , poine, in.cach. hour: line rh which that _refle> 
. then drawing line to. pals through choſe ſeycral. poirits on: 
de Pl Pare FY £05 CE, thatlings the refleted Parallel of. the'Suns- 


In = mannex:may bedrawn, DD ; Gb: Fee Paralid. of Dedt- | 
ration RFP | ! 
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Here note, Tha hat Azimaths are great C ele 


Each that the refleted vertical Point i in the Aais of the re- 
ed Horizon, will'always be found 'in the Tcfleftcd' Meridian: 
hd Took how many 7 degrees e refleted Horizd# differs from rhe 
| lect Feorioon fo many muſt the reflefted Axis of 'the Horizon dif- 
fer from rhe dire Axis of the Horizon : ' Hence the vertical 
Point, whereby the. reflefted  Azimuth-lines'are > may be thus 


ke thar chread whote end ati Corr ffi and 
wo nr jo eng os x2 {ho 
. r ofe of 3 on | 
pretied juſt pendicalar under he relce oF 
end of the id thread fs 


; = Bos other Mart oe Bag a Ge 
or-ochet” TOL 1N The Tenter of, The 

on and th dere, ga np the "mm the reflett cd \Mcridian *of the 
d.which faif Paftebord mi 


be-alfo fitnared int nd apts 


Hori- 
] fo ly.d 
= 200 jſt thohorona.Dyal war formerly dra he or hat 


in the refleted< Horizon, were alſo -the hout-lines on'the'horizontal 
 Dyal, whereby che refleted hourc4ines were drawn ; ſo now the threads | 
from the Center faſtned in the refleted Horizon may be the horizontal 
Azimuth-lines, whereby the reflected Azimuth-lines may be _ 
Or, if thar thread which is faſtned in the Center of the Glaſs 
| drawn exactly over any Azimuth-line, the enq whereof being re 
| by a Nail, or other means in the reflected Horizon on the other m_ 
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che Room, there eve Poinsbe fo found the Wal oc Cicling, | 
[7 -_ which the mare Azinuuk-line muſt paſs, as followeth : 


|. Take that thread, one end. of which + le the faid yertical 
| Po .and:bring & Jul I Mg oiirl-ch faft- 


ned 


v7 
T4 
Ry 
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* > that thread, unti _ end o—_ 
F . 2x before; and there make another _ which the i; 
fected Azimurh- line muſt allo owe manner may more ralits 
be found for your further Guide, in drawing that Azimuth-line: But 
— mo. 1508 _ ny will be ? cient. 
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FAſten rwo:threads in.the: place of rhe Center of 'the faid reclining 
« & prone. 5g pony 2 threads tiraighr, 'taſtning:cachof theoher 
ends ir the. | rwo -reflefted [Agimurih-poines: formerly found i oh the 
Wall or / Cicling. Then. fituate a thread -crols or thwart the room, / 
ſo as it may croſs thoſe other: rhreads' fromthe Center , near at 
- right Angles, and al juſt rouch both 'of' them in thar ſiruarion:: 
By which faid thread crols che-iroowm-niay: any+ number of -yoims 
in the ſaid rcfle&ted Azimurtr line to 'be.drawn, be found at pleaſure ; 
for if the end of another thread be alſo faſtned in the Center of the 
{aid Glaſs, making the other end thereof to touch the Wall or Ciel- 
ing, bur fo that 1t may alſo juſt touch the faid thread, which is faſt 
nedcroſs the room, which point of touch on the ſaid Wall or Cicling 
is another point in the ſaid reflected Azimuth-line required to be drawn. 
In like manner may more points be foundar every. angle or bending 
- of the Wall or Cicling for the exacter drawing the reflected Azimuth- 
flected Azimuth line ( or other ljhes_) as was formerly: done by a thread 
{o ſituated, that ir may interpoſe between the eye and any two points 
affigned on the Wall or Cicling. | 
| n like manner, ifthe thread faſtned on the further fide of the room, 
*" were removed on another Azimurh-line on the ſaid Paſtebord, and then - 
faſten it again on'the further ſide of the room (as before) you may by 
help of the ſaid thread faſtned in the: ſaid vertical point , find ſeveral 
points on the Wall or Cicling, through which that Azimuth-line will 
pas; may you cither byt 1s-Qr the former way draw what Azimuth- 
nes you pleaſe, either in Points of the. Mariners Compaſs or Degrees, 


-© 


25 you pleaſe, by drawing it firſt on Paſtebord, as before is directed. 
And note generally, that ſuch Relation the Point found on the Floor 
er Ground in the refleed reverſed Axis, hath tothe hour-lines drawn 
'on the horizontal Dyal, in drawing the reflected hour-lines, the ſame 
harh the. reflected vertical Point found on the Floor or Ground, to the 
f— drawn” on the Paſtebord in drawing the reflected A_ 
ES. A 
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CHAP. XXXIV. 


py "V dr aw. the: if d Parnlle lnofithe; S AAS 4h 
| 0 Proportions of s Jaws. 10 -any reclinany G 
#2. any Planewhatſcever khar the Sr Beams will 
: 3 & fefied i 07. | 

/ BH 3-9 note, 7 hat Parallels of $05.8 h are ay + > C —_— thove- | 
Bo : ol, fore are not repreſented 2 a right Line. 


vi py Know gerictdly: that what reſpekt the Parallels of -Declination 
"4 pov __ hotir-lines, fuch have © e Parallats of the Altirude ro 
Azimut 1S 
; en it one end of a thread be faſtned in the place of the Center of 
| Thi reclining Glaſs, and thi other end moved to and fro in any reflected 
0 eos, until the ſaid thread be elevated any num bet ofdegrees 
ed" above the reflected Horizon,” the Elevarion of which thread 
1s found, by a lying 2 Ou2 adrant thereto, and making. a Mark or 
© Poirtwherethe end of rhe' Ald thread” roucherth the laid reflected Azi- 
E * is drawn on the Wall'or. Cteling, that Point fo found is the Point 
p Pals» which that Almicatter or reflected Parallel of the Suns Alti- 
: Tade muſt paſs. | 
- "Fn like miannet, remov?' he other <nd of the ſaid thread faſtned in 
% ae Center of the Glaks + anorher rected plying th ae of and (as be- 
: tore) move it:higher;ar lower, uni applying t of a Qua- 
 *dintitb that third you fad the ad <A; pou - che refleacd Hori- 
zo the ſame-ny of degrees firſt qo i = wh and at the 'cnd of - 
 theſaidthread in tha reflected Azinunh-tine drawn gn the Wall ox. Cie- 
© ling;-make another Mark or Poinr,| through whichithe ſame reflected 
 Alnicainer ar Parallel of Alcirade nyuſt aHopaſs: Andfo in like man- 3 
ner you will find a Point 01 cach reflected Azimuth-hne, rhrough 4 
which the ſame Parallel of Altirude\muſt paſs: Then drawing by hand 2 
© line copaſs through theſe ſeveral Pgints fo found, 7 hv * line & 
2 rays reflected; Parallel of rhe Kms « Aro 1POO weler ; Jn qi: os ___— 


drawn all the-other Pa of ; Altirude 
” 7220 oe Suns Altitude, or the proportionof any Shadow ro irs rote 
WH 4 tv): appearance of the Suns Reflex thereon. - 
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" "WM CHAT. DiXKV! "j 
To draw the *Jewilh' or ola iriequal" Hou'-linvs to any 

Reclining Glaſs on *any Plane whatſoever that the © 
*  Sun-Beams will be refleled on. © 


Here note, That the Jewiſh Hour-lines are great Circles. 


ya 


Pt C by the Rules” formerly given) draw two refleted Parallels of 
Declination of 16 deg. 55 min. the one being near the Summer, 
and. the other near the V/inter Tropick:: for when the Sun hath that 
Declination,. the Day is 15, hcuts lang in the Summer, and 9 in the 
Winter : Then (as is formerly directed) fituate a Thread juſt between 
the Eye,and thoſe three Points inthe {aid refleted. Dyal,as is expreſſed in 
the eniuing Table; ſo may you thereby draw all or any of thoſe Jewiſh 
hour-lincs defired ,. which. will ar any appearance of the Spot by the 
Reflex of the Glaſsamongſt thoſe houxJines, ſhew. bow. many of- the 

-hours is paſt ſince Sun-riſiog, 'as was defired: Now in this Lati- 
tude of 5.1 deg. Jo min. if the Parallels of the. Suns Declination be 
drawn, both when the Day is 9 and 15:hours long, that is, when it is 
16 deg. 55 min. any of theſe Jewiſh hour-lines will interſe& the common = 
hour-lines, either upon the hours, half hours, or Quarters. And ſuch a 

Declination may be found; thart it ſhall ſo do.in-any Laticude defired. 
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E-- 1; CH AP. XXXVI, 


q l "i? - ircles Poſt tion to any Reclining Gla ih 
| BY © 72 any Plane what 0ever that the rey wt Hl 
wm on. © 


eg lh all.C1 rcles of Poſition are great Circles of Fe. Sphear 
Fo ; nterſect each other [inch Point of the Re 


Pp 


- Bo 7” Shd the $i Md rronerk. | 
tar thoſe Meridian-Planes, whoſe Reclininn 3 is 60 : 
th ins ' meaſured front the Meridian in the Equino/ti = lies in+ 
 -Cuſp -p oy be aol + . Weſtward wc 0 the Caulk 
ule, HOLES inthe Cuſpi 

S, Eaftw gn Cuſpis of. week Foe, 
arc all the culestoredic Hori, ; 
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2 \Y\ } vy 395% YM 0.0 IA In bd ES F - 
How #0. draw any Circle of Poſition, or "the Cuſpis | 


any Houſe on any Cieling or Wall to any Reclining 
Glaſs. | fl Le” "NO 


T Irſt, Faſten a Thread in ſuch-ſort within the Noon, as that itmay 
interpoſe berween the Eyc and the common Poit of interſcftionan 
the Wall or Cicling, and alto between that point where the refle&ed 


line of 4 60 deg. Weſtward from the ſaid Meridian) in- 
1 er SABory backs: alſo -on the Cieli whereby Poin 
enay 'be made ar'cvery bending or Angle 'of the. Wall or Cicling, to 
which the 'thiead fo ſiruated may allo interpoſe, by which Poinisthe 
refleſted Cuſpis of the cighth Houſe may. be drawn. | In like manner 
aye Cuſpis of any other Houſs above the hoxizon.,as the yrh. or 19th. 
which is the Meridian Cor Medium Cali ) or:41th- or 121056 Sram 
alſo.” For if ( 2s before )-che Taid-rhread Þe again.fo faſfned within the 


/ 


Room, asthar ir may between he Exe and che Gaidins” | 


mon Point of interſection _ alſo thoſe Points where the reflected 
hour-line of 2 ( being 3o deg. Weſtward from the Meridian )docur the 
reflected Equinoctial, whereby may be drawn the reflected Cuſpis of 
the ninth Houſe ; or where the reflected hour:line of 10 (being allo 3o 
deg, Eaſtward from the Meridian) doth alſo cut the ſaid reflected Equi- 
noctial, whereby may be drawn the Cuſpis of 'the 11th. Houſe: or 
where the reflected hour-line of 8 ( being 60 deg. Eaſtward from the 
Meridian } do alſocut the {aid reflected oinocal. whereby may be 
drawn the Cuſpis of the 12th. Houſe. The Horizon _ being the 
Cyſpis f the firſt and ſeventh Houſes, and the Meridian the Cuſpisof 
the 10th. Houſe or Medium Ceiiz wherein generally it is to be noted, 
Thar in all Planes which cut the common unterſcction of the Meridian 
| and Horizon ( as doth the Horizonral, and alio all Meridian Plancs 
both direct and reclining.) theſc Circles of Poſition are all parallel rothe 
Meridian, and therefore parallel cach to other. For look whar reſpect 
the hour-lines in all direct or reclining polar Planes, or direct Meridian 


Planes have to the Axis of the World, ſuch. reſpect have the Circles of _ 


Poſition in all horizontal, or direc Meridian, or reclining Meridian 
Planes, tothe Axis of the Prime vertical ; for as the hour-lines in the firſt 


Lad 


arc 


_ po G 
- Ks * 
ho 


i all parallelto the Axisof the Equinoctial, in whoſe Polesthey meetz- = 


=y 


"Prin Vertical, in whoſe Poles they SGT 
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—_ HARP , TH *\ -_ 
| The Reaſon why Glaſſes refleft a double Spot, i becauſe they are þo- 


= 55/5'd on both fides,' which may be remedied with a Pumex-Ttone, 


—_— 


= 1c that defire to read more of this Subjett, may ſee what is writ- 
$ _ by Kircher in Primitus = toptricz, and fire 
him by Magnan, and others. 
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DIRECT, DYALLING: 
4. By @ Hole or NO8Sy. 
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CHA go XXXVII 
T 6 draw # Dyal under any Window that the Sun ſhines 


pon by belp of a Thread fafined in any Point of the 
dire Axis found in the Cieling, and a Hole in any 


. Pane of Glaſs, or a Knob or Nodus upon any. ſide 
of the Window or Window-Poſt. 


2  <a———we— — $oR.oe Las 


Alrſt, Draw on Paſtcbord | or other Material, an horizontal Dyal for | 
the Latitude propoſed. 
Then by help X the Suns Azimuth, which may k be found by help of 
a general Quadrant, at any time, or by knowing the true hour of the 
Day with the help of the ſaid Horizontal al ; anddraw that true 
Meridian from the Hole or Nodus propoſed, both above on the Ciel- 
, and below on the Walls and Floor of the Room ; fo that if a right 
Linewere extended from the faid Hole or Nodus by any Poſnr in any 
of thoſe Lines, it would be in the Meridian Circle of the World. 
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CHAP. XXXIX. 


F t 0 find a Point in the dire Axis of the World, which E- 
-; © pill ever fall to be in the ſaid Meridia, in which | 
- Point the end of a Thread is to be fafined. 


Dt, Fix the end of a: Thread: or inal} i in the Center of the 
T Hole or Nodus, and moye'the other end thereof up or down: in 
laid Meridian formerly drawn on the Cicling or Wall, until by ap- 
| To fide of a Qua to that Thread, it is fo _—_ . 
. ted equal to the Latitude of the Place; fo is that Thread dir 
| parallel to the Axis of the World, and the Point where ag foe yo of | 
Cre Thread toucheth the _—_ either on the Cicling or Wall, is - 
" that Point in the dire& ht for ; wherein fix one cnd of a 
"Thread C which Thread will be ”" preſcatuſe in projecting of hour- 
points in any place Res | Fg 
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CHAP. XL. 


How to. find the Hour-Points eitber under the Window, 


. o z - vs \ 
or any other convenient Place in the Room. 


PE the Center of the faid horizontal Dyal in the Center of the 


Hole or Nodus; alſo-ſituate the ON Enacly acai tothe LY 
| ; cridian of the. 
World, which (as before) may caſily be done, 1t at that inſtant you 


Horizon, and the Meridian of the ſaid Dyal in the 


know the true hour of the Day. 


Then take the Thread whoſe end is fixed in a Pointin the direct. 
Axis, and move it to and fro, until the faid Thread doth interpoſe be-, 
rween your Eye and the hour-line on the faid horizontal Dyal which 


you intend todraw, andthen keeping your Eye at that fituation, make 
a Point or Mark in any place where you Weaſor under the Window, 
ſo that the {aid Thread or String may interpole between that Point or 
. Mark fo made, and your Eye. as aforeſaid ; which faid Point ſo. found, 
willſhew the true time of the Day ar that hour all the year long, the 
Sun ſhining thercon ; ſo will that Point, __ with the ſaid Thi 
ſerveto ſhew the hour, inſtead of an hour-line. _ . | 
In like manner, the ſaid Thread fixed in the Axis, may be moyed 
toand fro, until the ſaid Thread doth interpoſe between the Eye and 
any other hour-line deſired on the ſaid horizontal Dyal ; and then, 
( as before) make another Point or Mark in any place at pleaſure, or 


under the faid Window, by projecting a Point from the Jes Lf the 
c, and the . 


the ſaid Thread alſo interpoſe between that Point to be 
Eye; ſo will that Point ſo found, ſhew the true time of the Day for 
the fame hour that did the hour-line on the ſaid horizontal Dyal, which 
was ſhadowed by the faid Thread. 
* In like manner may youproceed (by help of that Thread, and the 
ſeveral hour-lines on the ſaid horizontal Dyal ) to find the other honr- 
px . which muſt have the ſame Numbers {ct to them, as haye the 
our-lines on the aid horizontal Dyal. 


- Otherwiſe to make a Dyal from a Hole in any Pane of Glafsin a 

Window, and to graduate the: hour-lines below on the Sell or Beam, 

or on the Ground, that Hole es gs to be the Center of the hori- 
IJ 


zontal Dyal, and being true p 


the Style thereof, it ſuppoſed con- 
unued, 


cad, 


hn 


KF tinued, will run into the Point in the Meridian of the Cicing ou 
& - found, where a Thread is to be fixed: then let one extend a Th 
 faftned in the Center of the horizontal Dyal parallel to the Horizon, 
. "3 over cach reſpective hour-line, and holding it 5 let another ex- ED 
& - tend the Thread faſtned inthe Meridian, in the Cieling along by the ** © 
MM cdges of the forrher horizontal Thread, and fo this latter Thread will © - > 
== find divers Points on the ground, t h which , if hour-lines be 
drawn, and the Sun ſhine through the Hole in the Pane of Glaſs be- 
F 7. hace anade,, the Spot of the Sun on the Ground-ſhall ſhew the time of 
MW. the Day. | Nd | 
_ For the Points that will be thus found on the Beam or Tranſom, the 
& _ Thread fixed in the Cicling, or inſtead of it a piece of Tage there fixed, 
'” muſtbe moycd fo up and down, that the ſpot of the Sun may ſhine - 
AA it, and being extended to the Tranſom or Beam graduated with © 
+ | Ge4 wocygu before direQed,itthere ſhews the time of the op 4a 
note, that it will be convenient to have that Pane of Glas darkned 
> through which that Spot is to ſhine. ©. | x 
Z: In RD a _ be tmade from a Nail head, a knot in a 


| 5 trio tied fany where acroſs, or from any Point driven into the Bar of 
Fu; At _— and the hour-lines graduated upon the Tranſom er Board 
>. underncath. | 


Ore OI. —— 
> 
: » 


(284) 


CHAP. XLI. 
Of Refrafted Dyals. 


EE you ſtick up a Pin or Sick, or aflign any Point in any concave 
- Bowl or Diſb, to ſhewthe hour, and make that-the Center of the * 
| horizontal oy _— the Meridian-line on the gs of the Bowl, - * 
point outthe reſt. of the hour-lines alſo on the edges of the Bowl, and 
taking away the horizontal Dyal, clevatca String or Thread from the 
end of the {aid Pin faſtned thereto over the Meridian-line, cqual to the 


Eleyation of the Pole, or the Latitude of the Place; then with a Can- 49 
dle, or if you brin the Thread to ſhade upon any hoyr-point former- = 
ly marked out on the edges of the Bowl, at the ſame time the ſhade in Þ8 + 

Bowl is the hour-line. | '- Wh 

And if the Bowl be full of Water, or any other Liquor, you may Þ 4 

draw the hour-lines, which will never ſhew the true hour, unleſs filled - Þ 

with the ſaid Liquor again. _—_ ' 
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| | the other deſcribe a dark Archasarethe Arches E E. in the Fig.A ) then. 
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3 ' Parallel that doth depend upon the Declination . of 


* bod [js '4 CD CD hems "*CÞ £3 
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' F which Areh place the deelination of the Parallel, which let- be here 
N draw N V and N'V, which two Points! V. and V in-the Subſtyle 


BB tions draw, Lines ſo thar they make no Angles,” and-the Line fo- 
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= How to draw the Parallels of the Signs or Derlination, 
=. or Parallels of the Length of the Day, or any other 


- 2 5 


be 


'. the Sun, without having reſpef tothe Hour-lines, 
' and that three ſeveral ways Geometrically,- which 
Ways never have been Publiſhed in any Language. 


Fs having the Subſtyle, and Sryle,, and Nodus: chereof given , as 

> in Fig. A, from N, the Nodus of the Style; let fall a'Perpendicular + 

F 'to the TON, viz. NG z then from the Point G inthe op 

FB &raw the Equator perpendicular to the Subſtyle C F V-G R V E; then 
{let N G be the Radius of a Circle, and deſcribethe Arch K G:V ; upon 


234. Zo nm. both ways from Growards K and V ; then from the. Nodus 


will be the Parcllels of <5 and vs; then draw.a line' from V through * 

B N cowards T, and make N T equal ro N and the neareſt V ; and then 
*divide T V into two equal parts in H, and divide V V into two equal. 
-parts.io R; then make RF.RF cqual to V H, and then will FF be- 
-equaFto'V T ; this-being done, open your Compaſies ce any conveni- 
ent diſtance, and place one foot of. them inthe lower Point Fz andwith 


the Game diſtance place from Y towards D, and opeir your Compaſſes: 
- form thar Point to the upper V'; the ſame diſtance of the Compaſks. 
' Veing kept,” and placing one foot? inthe upper F;1and croſs the former. i 
Arches in Þ P; > may yon doon both fidesoÞ bdth the: upper: V-and/ - _ 
_helower V., and the npper F and the lower Fy and from” thefe inter-] | 


dawn ſhall be the Parallel of 5 and v8 ; and io may you. do tor any; 
Parallel that you have a mirid. to draw... | 


& - 


242 © H: A*P:, 


(886) 
The Second Way, Fig. B: : I 


_ You muſt proceed in the former way till you haye found V V and |#-_ 
_ FF; and VT, and H and R. ; then by V and V draw Lines parallel | - 
| to the Equator,as are the Lines B DandB D in the Fig.B ; then make |. 

R L equal toR L on both ſides, and draw R. L and R L quite through, + 
. which Lines may be called the Alynapteres - 'Theſe being done,thena MM © 
Ruler over V and any Point in one of the Aſymptotes, will alſo cur © 
the other Aſymptotcs in another Point (viz. as a Ruler over V, and * 
- the lower P mone Aſymptote, will cut the other Afymptote in upper W- 
| E; then if you take V E, and place it from P towards V, and there _ 

make a Mark or Point, and fo take all the ciftence from V to E, 3 
and place them from Þ towards V ; by which means you may hays 
as many Points as you pleaſe; through which -Points draw Lines 
that they make no Angles, and that Line ſo drawn will be the Paral- 

lel. defired : So may youdo for any other Parallel deſired. 
But note, you mult be ſure to take that V E that doth belong to 
PV, thatis, when the Ruler lies over V, and any Point in that A- 
ſymptore that is moſt remote from the Center V, at the ſame timethe 
uler will cuc the other Alymptote in E. Now that diſtance from V_ | 
to that E, muſt be placed from the other Aſymptote by the Ruler, | - 
and that will be the Point found. B 


T he Third iy, Fig. D. 


Angle, the Line ſodrawn will be the Parallel deſired md 6 


may you any other Parallel of Declination whatſoeyer. * 
: ote 


" 


Tl) 


' Note that theſe three Ways do reſpe@t thoſe Dyals that ha 2 
4 if the Axis of the World do not cut the Plain any Ange, the 
[the former Rules will be beit. 


* Theſe three Ways I had Bp me 0 muy very Loving Friend 
or 


- Edmond Halley of Deens 
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Oraſmuch as the Prafice: of Dyaliing depends much upon 
the exa&t making of the:Inſtruments, "Theſe are to give 
Notice, that theſe and all other Inſtrameats for the Mathemari- 
cal Praftice, areaccurately made and fold by Mr. Wa/ter Hayes 
at the Croſs Daggers in Moor-Fields, next Door to the Popes- 
Head Tavern; London ; where any may be furniſhed with Books 
to thew.the Uſe..of them ;. as alſo. with. all ſorts of ' Maps, Globes, 
Sea-Plats, Carpenters Rules , Poſt and Pocket-Dyals' for any La- 
titude, at vc Rates. 
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CLAVIS HOROLOGIZE: 


OR AN * 

EXPLICATION| 
OF THE | 

PYRAMIDICAL DYAL | 
Set up 


In His Majeſties Garden at White- 
| Hall, Anno 166 9, 


| IN WHICH " 


Very many Sorts of DYALS are contained ; by which 
—__— — Hours - all - ar cx_—_ many things 
alſo belonging to Geography, Afro and Afronomy. are b 
the Suns Shadow made Vile ro the Eye. © Vy "ON 

AMONGST WHICH, 


Very many Dyals, eſpecially the moſt Curious, are new Inven- 
| tions, hitherto divulged by none. © 


All theſe Particulars are ſhortly, yer clearly fer forth for the | 
common Good, . 


C—— 


By the Reverend Father Francis Hall, otherwiſe Line, of puree 


\ 


Society of eſis, Profeflor of Mathematicks. 


— 


Printed at Liege, by Guillaume Street, jn the Year of —_ | 
1673; And Reprinced ar London, 185, © 
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Nowing that the Dyals that were ſet-up in. His : 
 Majefties Privy Garden in the Tear 166g. by 
5 > that moſt \iugenions Mathematician Father 
© Francis- Hall, atias:Line, of the Society of Jeſus, and 
Profeſſor of the Mathematicks. at Liege ## Germany, 
' were a great Curiofity, and that which: hath not been 
| performed publickly in the World ; and: by reaſon that 
| they have been ſome years demolifhed,and that the Fancy 
. of them may give great ſatisfaflibn to thoſe that are * 
©. any ways inclinable to that Noble Art of Shadows, 1 
| have preſumed to publiſh the Explanation of them as it 
was » publiſhed by the ſaid Father Line at Liege in, 
| Germany 5 and have no ways deviated from his own. 
»* Explenation ; but the manner of making of each Par- 
ticular I have ſhewed in the foregoing Sheets, and. in 
+ thoſe places I have referred to the Cuts in this following - 
| Appendix : If my  Endeawour be accepted by the-young 
BB Students of this Age, I ſhall reap the Glory 1 do ex- 
Þ ped, and ball remain their Servant to preſent them 
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- with ſomethin that the Learned of ſome Apes thought || 

| (for thoſe ax F honour, and ſhall ever) = abr; "- 
in the mean time I ſhall reſt my ſelf contented to be 
thought ill of by thoſe whoſe Honeſty is leſs than their 
Wit, and whoſe Covetouſnefs more than both ; and ſhall 
ſubſcribe my ſelf a Lover of all Lovers of Art, ſo long 
as my Name ſhall be called ; 
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A Brief Explication of the Pyramidical 
Dyal ſer up mm Hu fre Ew Private 
. Garden at White-Hall, July 24. 1669. 


H-E Dyal being placed upon a Pillar. by His Majeſties . 

Order in the Privy Garden, it was intimated unto me- 

by divers Worthy Perſons as a thiag very expedient, 

that an Explication ſhould be publiſhed, of the Ulie of 

the ſeveral Dyals there contained: . For, although to- 
divers of them were added a Verſe or two, explicating kow the Hour, &c. 
was to be found by them; yet in regard many of them werenew, and 
not to be found in any Author ; and others belonging to Aſtrmomy, 
Colſmography, &c. not fo cafily conceived by all, they judged very 
expedient a aration thereof ſhould be ſer forth, whereby ſuch as 
eame dayly to ſee it, might receive more ſatisfaction. 

Hereupon, having ſoon after the ſetting up of the Dyal, left Zon- 
don, and being arrived at my Lodging in the Country, I began the 
fad Explication ; and _ much deſirous ro add ſome further Orna- . 
ment to the Dyal atready prncers I began the making of four Water- 
'Dyals, to be placed at the four Corners of the Pyramidical Dyal in a 
competent diſtance from the lame. | 

| Totthis Undertaking I was moved, as well by the opportunity of a 
Fountain in the Privy Garden ſo near the Dyal ;; as alſo, tor that Ex- 
| perience- 
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ſbew the eqn be ſeveral way by. 
* Kg no 1CIS P Fr hater 
now Cs Heres we havi 

Nm made. 2 *confiderable pro rels t 


| a Lever rom a (Frend gn Lgn wherein he told:me,. 
| ROS e-a-Cover-{ Thich to His-Majeſties 4 
- der, ſhould have been me x ver it = - Winter ) was much 
by the Snow lying ; and that, unleſs ra were 
rovided- fwhich we 
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integ# would 
Explication, theſe #erVyals it feemingTtono purpoſe, an*Expli- 
cation ſhould come forth of (hn Ute of the Dyal, when it was = 


readred-uſeleſs? Which Reſolution underſtood: by-fome-of-thoſe- - 


warthy Fn, who before had urged for the publiſhing the ſaid Ex- 


plication,. they judged, that noftwirhſtanding the Dyal! ic ſelf ſhould be ' 
rendred 'ufele , Yer\che, aid” Explication Was hot Er omitred; *ſi So 


thereby: would be. given occaſion; tþ ſome, ocher «Eiltul Mathemari- 
cian (of which we have- many in Erg/and ) to ſet up-another-in place * 


theroof; both more ſpecious and durable,andadorned with more_ variety 
of Inyention. 

This Reafonſuring well with the Deſire I formerly had of adorning 
His Majeſties Garden wittr ſome Curiotiry that might in ity-kind ſurpaſs 
what might elſewhere be found, I refolved to take in hand again the 
laid ion; ' Which that it: may- the berrer be petorrn Twill 
firſt -etamerate the. Parts or Pieces" of which che whole: Dya Liſts, 
and then deſcend to the Dyals defcribeton;eactr _xpomneghel ng Es 
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Of the ſeveral Parts of this Dyal; and of the Dyals 
m deſcribed on each part in general. 
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chiefly of fix Parts or Pieces, one leſs than another ; and pla- 
£3 ced one above *another in form-of'a Pyramis, as you fee 
in the Figure. h tt; | 


TT: Dyal ſtanding on 2 Pitlar or Pedeſtat of Scone, conlifts 
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, Of the Firft Piece. 
FE firſt and Jargcſt of theſe ſix Pieces, or Baſe:of the faid Py- 
02 ramis, is a round Table of about forty inches.in Diameter, and: 
ſome eighr or nine inches. in. Thickneſs; the mo — is cut into 
twenty c<qual Planes, which being made hollow, like fo many Boxes of 
> an 6 "hy. rey d each of them with a clear poliſh'd Glaſs, and 
»*- onthe inſide. gf.cach; Glaſs is deſcribed a Dyal ; whereof ſome of them 
 fhew theHouraccording to the ancient, or Fews manner of counting the 
Hours; others, according to. the counting uſed by the Babylonians ;. 
rs, -according to the Ita/ians; others according to the 'way of. 
counting, uſed: by Afrono ers ; and laſtly, others ſhew what Hour it is. 
.. according to our uſual and ordinary. way of counting the Hours nſed 
"'F in amoſt Parrs of Exroe. Theſe Twenty Dyals thus deſcribed on the 
S - Edge of this Table or firſt Piece , are all vertical declining [Dyals ;- 
whoſe Style or Gnomon 1s eithex a Lions Paw, or Unicorns Horn, or - 
ſuch like relating to His Maxfſties Arms, and painted on the bottom of - 
. the Box, as ſhall be ſaid in the next Chapter. | SIE . 
* > . Moreover, upon the upper. part of this T able, are placed/eight recli- 
ning Dyals, all made hollew, and covered with poliſh'd Glaſs like the 
fortmer, bur difler chiefly in this. that they-ſhew only-the uſual Hour- 
in difterent ways; one of them ſhewing the Hour-by the ſhade of the - 
Stylc falling upon- the Hour-lines3 anatherby the ſliade. of-the Hour-. 
lines falling upon the-Style; a third without any ſhadeetther'of Hovur- 
lines or Style, &c..; ; | apes 
, - Upon this P 
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iecc ſtand alſo ſour: Globes, cut into ſeyeral Panes ; up- 
on 
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*On one of which Globes are Aeſcribed ſeveral Dyals belonging toGS. © 
graphy : on another, Dyals belonging to Aſtronomy , the other Dyak | 
ſhewing ſeveral things appertainzng fo Aſtrology ; as what Planetreigns . | 
cyery Hour, the Horoſcope, a_—_ of the Sun with the Stars, &c. 

here arc alfo belonging to this' Piece, and ifluing our of the ſides 
thereof towards the Eaſt, Weſt, North and South, four Iron Brarches 

' ſuppoſing each of chem 'a-Glals-Bowl, which ſhew the Hour in four 

J f _ ways, t0 wit, by the four Elements, as ſhall hereafter be 
1G. 5 hr b5 


il is 


———— 
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Of the ſecond Piece. 


HE ſecond Picce of the Pyramis is alſo a round Table, almoſt 

like the former, bur ſormewhart leſs; having only thirty inches 
in diameter, about the thickneſs of thefirſt, held up by four iron Sup- 
porters. The Edge or Circumference of this Table is cut into {ix- 
reen- equal Planes, all made hollow , and covered with Glaſs, like 
thoſe of rhe firlt '[Vable; bur they ditier trom. them in this, tharhere 
the. Dyals arc not. deſcribed on the Glaſs Covers, but on the bottom 
of the: Boxes: ' neither do they ſhew the Hour, but the different Ri: 
{ing of the more remarkable Stars, according to the three manners 
of Riſings obſerved by Aſtronom?rs, to wit, the Coſmical Ki!ing, rhe 
Acronical, and the Acliacal, as ſhall be declared hereaf'cr, when w: 
ſpzak of the Dyals of this ſecond Piece. The Style to each ot ti:eic 
Dyalsis a little Scar painted upon rhe inſide of the G'afs-Cover, the 
better to keep it from the weather: 771 
_ Our of the ſides of this Piece itſue alſo four Branches, towards the 
Eaſt, Welt, North and South, and carry on each of-them a Giaſs- - «|» 
Bowl to ſhew the Hour, like thoſe of the firit Piece, but in a ditte- 
way: for on? of them ſhews the Hour:by a Scyle without a Shadow : 
another ſhews 1t by a Shadow withour' a Style, &c. whereas thoſe of 
the firſt Table ſhew ic by the four Elements, Fire , Water, Air and 
Earth; as ſhall be ſhewed in their due place: 
...On the upper part of this Table are placed cight reclining Planes; 
four whereof are covered cach of them with a Plate of Looking-glaſs, 


- © on. which the Hour-lines, or Style of a Dyal being painted, are re- 


fletted upon the bottom 1inclining Planes of the third Piece, and there 

ſhew the Hour, as ſhall be preſently demonſtrated. The other four 

haye alſo Dyals upon them, which arc ro be ſeen each of —_— a 
bg OOKINg- 
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= mHird Piece; of which: we ſhall now ſpeak. 


 Glaſ6-Cover ſerving for a window to look into the Globe. The orher 


mer, ſhewing che Hour according to the ſeveral ways of counting the 
Hours. Theſe Bowls are painted _—_ inſide with thick colour te 
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Ds Of the Third Pieee. | 
7 E Third Picce of this Pyramidical Dyal is a great hollow Globe, 
of about twenty four . inches, tn diameter ; and is placed im- 
medzately without any. Supporter, upon the ſecond piece. The Su- 
etficies of this Globe is cur-imo'tivency tix Planes ;'two whereof being: 
Otkogonss, ſerye for top arid/bottom;'Theoreſtare divided into cighr 
equal reclining Planes, eight: equalcinclintig:Planes, and cight equal; 
yertical of upright Planes. Theſe Planes'areiall of them dm. 4 hollow 
like thoſe of the firſt and ſecond Piece. , * Fhe- Incliners. are not co- 
vered with Glaſs, bur left open, that g's may. the :better receive and 
ſhew the Dyals reflected,” as hath been ſaid; from! the.ſegond Piece. ; | _ 
Two of the cight upright Planes looking toward: the: North, haye 
no battoms , but are covered only with clear Glals; as ferving only for 
windows to look into the Globe, and'behold there the Dyals deſcribed 
on the Globe, which are ſeen as well withour the ſame, as within. The 
other ſix have not only each of cheny a Cover of iclear poliſhed Glaſs, ; I 
with a Dyal deſcribed thereon; like thotfe of the firſt Piece; bur haye 
alſo a Gla(s for thar bottom; which ' Glats is thinly pn 7er with 
whire.colour, tothe end the ſhade-of the Hour-lines drawn upon the 
Cover, may be'ſecn as well within 'che-Globe;-as without. On theſe 
bortom-Glaſles are drawn - ſeveral Pictures; holding either .a Scepter, 
or a Troncheon, or the like, the end whereof: points, the Hour you 


look for. _ 
Two alſo of the Recliners looking-tewards-the-North, have only a 


ſix have double Glaſs, like che former * Fheir Dyaks are ſome drawn 
uporithe Cover, others. upon the bottom ;. but all fo contrived, that 
the Hour canaat be known by them, but. baly by looking within the 
biobd; 3. 9 | CON TEIN > If W--5 

., Moreover, from the top of this Globe' ifſue*four iron 'Branches: to- 
wizds the four parts. of the world, each of' them carrying a: Glaſ- 
Rowl, proportionably leſs than thoſe of the 'firft and ſecond Piece : 
on whica Bowl are alfo Dyals deſcribed, but different-from the for- 
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keep out the light, except a” linle place which:-js 'lefr clear, like-a -$ 


for the Sun-beams to pais throughand . ſhew the, Hour : and the lates ” 


alſo where rhe Hour-lines are drawn, is only painted on the outfide 


thinly with white colour, thatthe light.of rhe Sun . paſſing through, 
the ſaid Star may be {cen, and ſhew the Hour. hy. 
, 6 " "RK \* Y s 


Of the Fourth Piece. 


THE Fourth Picce ſtandingon-the aforeſaid Globe, and held up 
TL by four iron Supporters; Jike to thoſe which hold up the Second 
Piece, but proportionably-lels,' is/alſo; a, round Table.of abour twenty 
inches diameter, and fix in thickneſs. The Edge of this Table is cut 
into twelve equal Superficies, not plain, as hicherro, bur concave; 'asfo 
many concave Sernicylinders : on each of which is deſcribed a Dyal, 
which ſhews the uſual Hour by the ſhade' of a Flower*de-luce fixed'at 
rhe top'of cach Semicylinder,,. * : - 4+ PRIERES WH, 
From the top of his Table fue forth four iron Branches, carrying 
cach. a Glaſs-Bowt juſt like thoſeiof the firſt; ſecond and third-Piece, 
though proportionably leſs. \The Dyals deſcribed on theſe Gla(s-Bowls 
lifter from thoſe of the: Third Piece, nor becauſe they ſhew 'only 
the uſual Hour; but alfo becauſe here the Hour-lines are all letr clear 
* for the Sun-beams to paſs thraugh ;' chat by {o paſling, they ' may ex- 
hibit the like Dyal on the'oppoſite fide of the Bowl ; which fide is for 
rhat purpoſe thinly painted over with white colour, that the ſaid Hours 
may be {cen , and ſhew the Hour by their paſling over alittle Star 
painted"in-the middle thereof. = | 
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6-06 + -- Of the -Fifth Piece. - AS « 
 *\FFE Fifth Piece ſtanding upon the Fourth;"and held up. alſo by 
"four iron Supporters, 15 a Globe of about tavelve' inches Dia- 
meter ; whoſe ſuperficies is cut into fourteen Planes; eight whereof 
are Triangles cqual and ecuilateral; the other fix are equal Squares. 
The Dyalsdeſcribed on theſe Planes, ſhew only the uſual Hour by the 
ſhade of a Flgwerzde-luce faſtned to the top or bottom of cach Plane. 


of 


| . K 
(7) 
Of the' Laſt, or Higheſt Piece- : 


T HE Higheſt Piece or Top of:the Pyramis; is a Glaſs Bowl of ſome "nA 
ſeven inches Diameter, | ſtanding-upon a Foot of Iron placed 1 
- on the middle of the Fifth Piece. The Nonh fide of this Piece is thin- b 
ly painted over with white colour, that the ſhade of a little golden Ball 
that is placed in the. middle of the; Bowl, may be feen-to pals over the 
 Hour-liges, which are drawn upbn'the aid white” colour, and note the 


lc) 


| 

: Hour. The Bowl is included hewween two Circles of Iron gilded, with 

y |, a Croſs onthe Top. | | | | 

It a thus much concerning the Parts of this Pyramidical Dyal in 

0 encral. | = 

, ; To which may be added , That the firſt four Pieces have all their 

t ſides covered with little Plates of black Glaſs , faſt . cemented. to the 
| ſaid Pieccs, except thoſe places whereon the Dyals are drawn; whi 

p being, as 1s ſaid, covercd alſo with Plates of poliſhed Glaſs, there ap- 

: pears almoſt nothing on the ourtide of this Dyal but Glaſs; which for 

5 the greater Ornament of the Dyal, the Angles. or Corners where thoſe 

y lirtle Platcs of black Glaſs are joyned together, are gilded as almoſt all 

r the Iron- work of the Pyramid, as well ; nn cie as Branches, we ox 

. e&c.arc cithcr wholly, or as much as ſeryes for Ornament, coyered' kn 

r like manner with Gold. : 12525) 
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C H A P . IL 
Of the Twenty Vertical Dyals deſcribed on the Edge 
of the firſt Piece. x 


Y what is ſaid in the precedent Chapter, of the firſt Piece, it-ap- 
pears, that befides the Dyals deſcribed on the four great Globes 
which ſtand on the faid firſt Piece, there-are two and thirty Dyals be- 
longing thereto, vis..twenty vertical or upright Dyals, eight reclini 

. Dyals, and four ſpacrical Dyals. Of the wentry verticals we thall | 
now fpcak in this Chapter, -of the eight Recliners 1n the-next ; and'of 
- the four Spherical in the Fourth Chapter. 
B 2 Thee 


* - fourofthe Clock at Noon. Laſtly;Or 


Theſe Verticals being made hollow Boxes (as-is ſaid.) covered with. 


Ls 


Glaſs, the Hour-lines of each « m axe drayn.upon the Glaſs ; and WW * 


the Style (which is Either 'x ions Paw, br Unicorns Horn, &c.-is 
paired an the baton of the wed ir it ollons, jthat mire in 
ie ordinary way ofanakingSitnt Dyals, the flute of rhe Seyle or Gnp- 
Mon paſles Aris the hourchinesy: hefe on the contrary; the ſhade of 
hour tines>paſkes over the Stvle'; fo that” whereas before; when the Sur 
did-not thine, yow ſaw nothing irithe bottom of the Box, bur a painted 
Lien or Uicery, ©c2$0' how aflbon- as the” Sun ſhines, you may be- 
hold there's perte&t Dyal, with all irs lincaments and-aumbers exatly 
deſcribed, and0juſt Iike-the' other drawn apoti the glaſs-cover, as being 
only the ſhade thercof cauſed by the Sun-beams paſſing through' the 
RidiGlaſt which ſhady Dyal being moved by the morton of the Sun 
from one part of the ſaid bottom to another; ſhews by paſling over the 
paw of the Lion; -for example, the ſame hour of the day which in the 
= nog Dyal is thewed by the ſhade of the Style palling over the 


| e \ k SELEE ; 

"© Theſe twenty Dyals thus deſcribed, are not all of the ſame kind, 
nor ſhew the time of the day all in the ſame manner, bur in very diffe- 
tent ways, according to the different ways of 45 wg, the hours uſed: 
by ſeveral forts of people; ſome beginning to cola their hours'from 
Sufi-niſing, others Gon Sun-ſerting ; others from Noon, others from: 
Midnight} And:again, of thoſe who count from Sun-rifing ,” ſome: 
count always twelve hours from Sun-rifing till Sun-ſerting tor the day, 
and as many from Sun-ſerting till Sun-rifing for the nighr, whether 
the days or nights be long or ſhort : And theſe -Kind ot- hours are 
therefore called the unequal hours, as bcing longer or ſhorter, accord-' 
ing asthe days are now longer or ſhorter. . Others there are, who alſo 
count from Sun-rifing, but continue.the number till next Sun-riſing; 
counting always from Sun-rifing till Sun-rifing twenty four hours; 
according to which, it is alwaystwebty four of the Clock at Sun-rifing.. 
Others on the contrary, count always twenty four hours from Sun- 
ſerting till nexr Sun-ſerring';' TorÞar when the Sun ſers , it is always 
rwenty four of the clock. Others connt always twenty four hours, but 
inat Noon, and endat next Noog, 40d with thele 1t iSalways twenty 


| ers begin at Midnight, and count 
rwelve hours till Noonand then.twelve more nll Midnight; and accord- 

ing to theſe it is always twelve of-the clock at. Noon and at Midnight. 
The firſt of theſe five ways; and; which divides the ſpacy between. 
Sun-riſing and ſetting into twelve equal parts, making thereby the 
hours unequal (as is ſaid) that is, longer in Summer than in Winter, 
©. 
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"Kthe-moſt ancient of. all; and are therefore called Fore antique, They: 


© were anciently uſed bv the _Fews,; asis: manifeſt by divers placesof holy 


Tel va: Ws. 


s * Writ: Sothar when in St. Matthew ch. 27. v. 54- if is ſaid to have been 
| garkneſs (at our Saviours Paſſion): from the ſixth. hour to. the njnghe it 
\ '- 5 to: be underſtood ;according to our. manner of reckoning ul 
- that there was darkneſs from Noon till about three of the' c i al 
Dinner : ſince, according to this counting. bY unequal hours, it is 3 
ways at Noon fix of the clock, and twelye at Sun-ſet. And :for* this 
reaſon they are called here in the Dyal Hore Antique five Judaice. They 
are alſo called Hore P/azetarie ; becauſe the ancient Aſtrologers ſuppo- 
' ſed a new Planet to' reign ineach of thele unequal hours:  t + 


' © The Second. Way of counting.-24 hours from Sun-rifing to Sun-ri- 

ſing, is uſed bythe Rabylonians; and theſe hours are therefore called: 

Hor Babylonice, the Babylonian honrs. # $75 Rs OY OS 
: 4 

'The Third Way of counting 24 hours from Sun-ſer to Sun-ſet, is 

uſed chiefly by the Ttafians ;- and therefore theſe hours are called; Hore 

Ttalice, the Italian hours, FE ee ib 


) 36,1; rv We! , nt. 1 | I il 71 eh Ic; 'F NW 7 
The Fourth Way. of counting allo 24- hours from. Noon, or Mid-day:.. 

till next Mid-day, 15 uled by Aſtronomers'in calculating the LESS 

Poſttions of the Stars and Planets jn the Heavens, &c. and are therefore 


' called Hore Aftronomice, Aftronomical hours. 


The Fifthand laſt Way, which counts-Twelye hours from Midnight. 
to Noon, and as many from;Noon-cro Midnight, is. uſed:as well in moſt. 
of Europe, 2s here in England, and is therefore ſtyled:in this Dyal 
the uſual or vulgar. way, and the hours Hore Vulgares, the Vulgar or 
Uſual Hours. 


| New, there being: (as hath been ſaid) I Oney Dyals placed on the 
edge of this firſt Piece, there. is: allotted-in the Dyal to each ot-che five - 
ſorts four Dyals, which are ſo:diſpoſed, that at any tune of the day you . 
may behold the hour reprefemted in every: of. them five manner of 
ways. Andthat they may be the better underſtood; I have thoughrie.. 
convenient to ſer down one of each ſort , which by their Titlesare eaſily 


*nown. : © | | 


Fig... 
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Fot'r7, Thoſe Four, whoſe Title is, Phe horat numeratu ab ortu: Sol 
Hors ow, five Fudaico, and Have'a Red Lion painted on the bottom, 
fhew by't © thady Dyal Jr over the pawot: the Lion what of the 
Clock iris ſaid to be at White-Hall according to the Ancient, or Femy 


7b I&7 
| -111 ION 

by Zi d;: 23 \ -*.4 b > 3-4 14 Fig. 2.- i 
caad (Iii 27. * S £2? | F 


2. Thoſe Four whoſe Title 8, Per Horus numeratas ab orth Solis, more 
Babylonico, and have painted on. their bottom a Harp with a Scepter, 
ſhew by the ſhady Dyal paſfing over the Scepter, what ic is of the Clock 
is at Fhite-Hall according to the Babylonian'way of/ counting the 


Hours. | 
ee Fig. " NM 
INCi. 51159 TP TEENY 


++ Thoſe Four whoſe Title is, Per horas nunieratas a eccaſu Sol, 
| more Ttalioo, and have on their bottom a Flower-de-Luce,' ſhew by the 
I like ſhady Dyal paſſing over the top of the Flower-de-Luce what of 
4 the Clock ie is.there actording to'the Kaſia Account. 37 90] 
"4 * 4 gk GER Fig. 4 To : [ | 
4. Thoſe Four whoſe Title is Per horas numeratas a Meridic, more 
Aftronomico, and have on their bottom a Unicorn, ſkew by the often 


mentioned _— pallmg over thetip'of his Horn, |.whar of: the-: 
Clock itis faidtobe according to the Account aſed bythe Aſtronomers. ; 


| Fig. 5. 


5. And Laſtly, Thoſe Four ,' whoſe Title is, Per horas numeratas a 
Y Meridie &media notte, mors- ufitato, and*haye on'the bottom'a Lion | 
'T painted in its natural Colour ,/'ſhew by-the- ſhady. Dyal-pafſing over - 
| the Lions paw what of the Clock it isaccordingto the uſual and ordinary : 
way of reckoning the Hours. 


_ - Sothat for Example, If at the beginning of Jaly (at what time the 
Sun riles at Four of theClock, and ſers at Eight) I find, by looking on 
the uſual Dyal thar it is juſt eight of the Clock in the Morning, I ſhall 
tind arthe ſame time by the Ancient and Fadaicad Dyal, ir is juſt —_ 
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= of the Clock ; by the Babylonian, to be Four ; by the Italian Twelve ; - 
= and by tne Aſtronomical to be Twenty. And thus much for the Uſe of 
: mee Twenty Vertical Dyals. EE. 
. K © Now the reaſon of their difference from the alloy os which 
8 flew the Hourby the ſhade'of the Style palling over the Hour-lines, is, 
* thattheSun being moved in the ſame mzapner, whether the ſhade of the 
_ Hour-lines be moved over the Style; .or oa the —_— the ſhade of 
the Style moved over the how-hns | the ſelf ſame Gor in order to 
ewing the hour, mult needs fallow Hoth yay bee our-linevars - 
% Nher than the SeCtions which < Phuns of the hour?circles 1n 124 
Heavens make with the Plains of the'Dyal; in each of which Plains the 
' Style alſo isas inſenſibly differing from the Axis of the World. 
From whence it follows, thatthe aforelaid Dyals, being made __ 
OO ordinary way of making the like veal declining Dyals, Ae 


» 4 


- 


e inverted, to theend they may ſhew the Hour. 
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Of the, Eight Reclining Dyals ftanding upon the firft 
WET es 5 x Ws cam ary are 


= E Eight: reclining Dyals, being alſo made hollow, 'and covered 
2 . ' with -Glafles like the rwenity: Verticals we nowpoke of, ſhew oaly 
the uſual hour, but perfortn iT in difierent;-or rather contrary ways one 
to another ; for of thoſe four which ſtand _ the fourth part of the 
Table, one ſhews the hour by the ſhade of the Style paſling over the 
hour-lines ; another , on the — , ſhews it by the ſhade of the 
Hour-lines paſſtingover the Style. A third ſhews it both ways, as well 


by the ſhade of the Style paſling over the hours, as the ſhade of the 


hours paſling oyer the Style. Thefourth ſhews the hour without ſhade 
cither of Sryle or hour-lines. 2 BI 

In like manner, of thoſe four which Tand on the North-parrt of the 
Table ; in.one you ſee the hour-lines, but no Style; in another you ſee 


-the Style, but'no hours: Ina third you ſee neither Style nor hours, un- 


leſs the Sun ſhine, as ſhall be declared by and by. In rhe fourth you ſee 
both hours and ſtyle, bur in a different way from what hath been hi- 
cherto praCtiſed-; for here you behold the ſtyle in the ſame ſuperficics 
with the hour-lines; whercas in the comman praftice of Dyalling, the 
ſtyle is always lifted above the ſuperficies, in which arezhc hour-lines, 
tro the end it may caſt its ſhade upon them. , 

And thus much of theſe cight reclining. Dyals in general ; we ſhall 
now ſpeak of them in particular; and firſt of thole four which ſtand 


upon the South: part of the Table. 
| Fig. G. 


The frſt of theſe four, whole Title is, Per umbram $ty/i, and ſhews 
(as is faid) the hour by the ſhade of the Style palling over the hour- 
lines, hath upon the Glaſs-Cover painted a Jittle Star, which ſerves for 
the Style; and on the bottom are drawn the hour-lines, over which the 
ſhade of the ſaid Star pafling, ſhews the Hour, | Fig. 
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Fig. 7. 


FF The Second , whoſe Title is,\ Per er unbrom horerus, and ſhews the 
# hour (by the ſhade of the hour pa _— over. the Ryle, hath upon 
the Glals-cover painted a Harp, whoſe ſtrings are the our-lines ; nd 
on the bottom is painted a Flower-de-luce, whoſe top ſerves for the nyke. 
$o that by the ſhade of thoſe ſtrings palling over the iower-do-Juce, the 

/ hour is known. 


Fig. 8. 
1 'The Third, whoſe Title is, Per ad__- tam ſtyl: om horarum, and 
E ſhews the hour as well by the ſhade of the hours paſhng over the ils, 
as by the ſhade of the We paſſing over the hours, hath upon the g 


bottom are rk the For lines of a | <"L as edi hem a Soper 6 y F5 
that when the Sun F_ you may be old the 

moved by the motion of the Sun, to note the hour with the ae ip ot its 
Horn ; and at the ſame timethe ſhade of the ſaid _ Stars to ſhew the 


fame bour by _ oyer the Scepter, 


Fig. 9. 


The fourth and laſt of of thats whoſe Title s, Sino umbra vel flyli vel 
hofarum, and ſhews the hoyit withour ſhade of citherftykot hours, hath 
painted upon the glaſs-covet a Flower-de-huce” together” ich = Prep, 
whoſe ſtrings are the hour-lines, and the top of the Flower-de-lace is 
their ſtyle. Now out of this Flower-de-luce you ſhall ſee when the Sun 
ſhines, Dkr Flower-de-Juce of Mo to ariſe, and by paſſmng under 
the ſaid ſtrings of the Harp, to note the hour, and' ' conſequence, ta 
ſhew as is ſaid ) the hoyr withour ſhade of ffy1e or hi 
As for.the reaſon of the Three firſt, there needs ro add no more than 
what hath been ſaid of the Twenty Vertical Dyals. - But conceming the 
Fourth, the reaſon why the Style or Flower-de-luce lies in the fame ſu- 
perfcie with _- hour-lines, is, That the ſaid luminous Flower-de-luce 
our of the painted Hower-de-luce, and ſhewing the hour, is re- | 
ken Worm a Looking fugs placed upon the In: of the Dyal. : 
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Of the.orher Four Reclining Dyals which fiand upon. 
THE the North-part of the Table. | 6 
T HE Three firſt of theſe Dyals are ſo contrived, that the hour 


cannot be otherwiſe known by them, than by looking througha. 
lictle Ring placed on the Back of the Dyal; as be now explicared. 


Fig. Io. 


For inthe Firft, whoſe Title is, Per horas /atentes, = op look on the- 
Face of the Dyal, you perceive no hour-lines, but only a Style, thar 
"is, a Flower-de-luce painted upon the Cover :: And on the contrary 
it;you look on the back of the Dyal through the (aid Ring, you ſhall 
{ce the hour-lines, 'but no fyle, unleſs the Sun ſhine;. for then you ſhall 
© behold the ſhade of the ſaid Flower-de-luce paſs over the ſaid hour-lines, 
and note the hour. __ 
"ig. LH. 


In the Second, whoſe Title 5) Per latentem Stylim, by- looking on 
the Face of the Dyal, you behold.only the hours ; thar is,you ſee only - 
a Crown bedecked with Stars, cach whereof ſtands for an hour :- And- 
on the contrary, by looking on the Back rrongh a little Ring, you be- 
hold only the orle that is, a Scepter, unleſs che Sun ſhine; for 

you ſccealſo the ſhade of thoſe ſtarry hours pals oycr the Scepter, and- 
note the Hour. : 0 , T- 


6% HORaT Fig: 12, 

_ Tathe Thitd, whoſe Title is, Per Zatentes tam horas quam ftylune, you: 
ſce neither hours nor ſtyle by looking on the Dyal; bur if you look ( as- 
before). on the Back , you may behold the hour-lines; and if the Sun 
| Cunt gg may perceive allo a little Star paſs'over them, and ſhew. 

Ic NOUT.. 


v 


: Fig. 13.. | 
Laſtly, In the Fourth, whoſe Title is, Per tam ftylum guant horas pa- 
 rentes, there appears both ſtyle and hours ;- but-the ſtyle iswithour ſhade, 


and the hours withour lines; that 1s, upon the- Glaſs-coyer are painted 
eetain little Stars, ſerying for the hours, and a. Scepter, ſerying - 
7 : | ne. 


» 


Ov. 


4 < the le 3 out of which er, when the Sun ſhines, you may be- 
- . hold $ylejo Scepter of (oo; iffuc, and by paſhng er ho” aid 


| \N to ſhew the hour. - 
| ow for the Reaſon why i in the Three firſt you cannot ſec ls _ 
rome Bon h the Ring on the Back "f the Dyal 
F te Bong thinly painted oyer with —_ ES 
wy fy nor webs on the face of the Dyal, that is drawn on the 
lower ſide of the ja and on the contrary, by looking on 
the Back, nothing can be ſeen thatis drawn upon the glaGxover, bur 
only the fhade thereof when the Sun ſhines. 
he: Reaſon of the Fourth, is- the ſame which was ___ for the 
Fourth of thoſe which ſtand on the South-part of the Tab 


(xs) 
CHAP. Iv. 
Of the Four Glaſs Bowls flanding en:the Four Branches 
[- - of the Firſt Piece. 
| $=L Bowls, fhewe alſo. the. uſual Hour in four differen 


ways; for one of.them (ſhews the, Howr-by! Firc, another by 
- "1: Warer, .the;Flird by the Air,. and-the'Fourth by the Earth, 
as we ſhall imincediately declare. : | 


Of the Firſt Bowl. 
Fig. 14. 


H E Firſt therefore, whoſe Title is, Per Ignem, and ſhews, as is 
-#- ſaid, the-hour-by Fucc, is A little Glaſs-Bowl filled with clear wa- 
ter. - This Bowl hath about three inches in diameter, and is placed in 
the middle of another Sphere of abour ſix inches in diamerer, conliſt-' 
ing of ſeveral Iron Rings or Circles, repreſenting the hour-circles in the 
Heavens. The hour is here known by applying your hand to the ſaid 
hour-circles when the Sun ſhines; for that Circle where you feel your 
hand burnt by the Sun-beams paſling through the Bowl filled with wa- 
ter, ſhall ſhew the true hour; according to the Latine Verſe there ad- 

C w- # 
FR b '  Cratem tange, manuſq; horam tibi reddet aduſta. 

The Reaſon of this Dyal is, that the parallell'd Rays of the Sun paſ- 
fing through the ſaid Jictle Bow], are bended by the denſity of thewater, 
into a Cone or Pyramis, whoſe vertex reaches a litnle beyond thoſe 
hour-circles, and there burns the hand applied ; for ſo many Rays bein 
all united into a Point,muſt needs make an intenſe heat,which heart is 


. . powerful in the Summer-time, that it will fire a piece of Wood ap- 
Plicd unto it. 


of 
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Of the Second Bowl. 
Fig. 15. 
THE Scernd Bowl, whoſe Title is., Per Aguap, ſþ 
£. ' by Water, that's, by the Rays of the Sun. palli 
water with which the Bowl is filled, as 1n tne, precede 


ne P ings : 
alchough' they be-:bended by. rhe- denſity of the 
y they burn noe, - being. cut-off ar [their -going, * 
)  bya little -white' colour laid thin on that part where, they- break 


our ; _— thereb ] 
lour ; the Center of which Circle ſhews the Hour amongſt the Hour- 


deth alſo explicate : 
Luminis hoc Centrum qui tangit, tangit & horam. 


The Reaſon of this Dyal (beſides what we now ſaid of the. bending 


* | of the Rays, is, thatthele hour-circles being no. other than the Secti- 
x ons which the Planes of. the Celeſtial hour-circles croſſing each other in; 
{ the Center of the Bowl, make in the ſuperficies thereof, and the ſaid 


Center of the Circle of Light made-on the Bowl, anſwering perpetu-- 

| ally to the Center of the Sun, it neceſſarily —_— that it ſhews always. 

| thetrue hour, as any one that knows bur: the- firſt Principles of Dyal-. 
ling, wall conceive. 


= 


Of the Third Bowl... 
| Fig. 16, 


*H E Thitd'Bowl; whoſe Title is, Per Aerem, and ſhews the hour - 

. without any ſtyle, is only filled with Air, and exhibits to the- 
fight, when the Sur: ſhines, rwo lirtle Pictures of the Sun, like rwo ſmall: 
Stars within the Bowl, both which, if*by moving your Eye, yoibrin 
under the ſame hour-circles deſcribed on the Bow], or ar leaſt, paralle 
unto it, they ſhall ſhew the true hours, according. to the Latine Vet ſe- 
there under-written. 
Unam det geminus Sol horam, & vera patebit, Ef Now. 
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: "Now the reaſon why by thoſe little Piftures of the Sun ſeen both un- 
der the ſame hour-ci or parallel to it, you. find the hour, is, that + 
thoſe hour-circles deſcribed on the Bowl beingahe Seftions which the 
Planes of the Celeſtial Hour-Circles make in the ſuperficies of the Bowl, 
( as wasſaidalſo of the ſecond Bowl and theſe two little Suns being 
refleted one of them from the canyex cies of the Bowl, and the 
other from the concave, it follows by the Rules of reflettion, that choſe 
two Pictures of the Sun are both ſeen'inithe ſame Plane; in which is alſo 
the Eye whicti ſeeth, and the Sun which is ſeen . Wherefore ſince the 
Sun is always 'in the Plane of the reve Hour-cicl, ir neceſſarily follows 
that the Eye beholds'botttthoſe Piftures at the truc heur ; for although 
one refleftion cannot ſufficiently determinethe Eye to behold the Sun in 
the true hour-circle, yer two refleftions ſuffice: - 

' Where is alfo:tobe noted, thattheſe three Bowls we have now ſpoke 
of,” have this prehetninence above all other Dyals depending on the 
ſbade of the ſtyle, that they ſhew the hour, when by none of the others 
it can be diſcerned; thar is, when the Sun ſhines ſo dimly that it caſts no 
-perceptible ſhadow. ID 


—_—_— 


Dm 


Of the Fourth Bowl. 
Fig. I7. 


H E Fourth Bowl, whoſe Title is, Per Terram, ſhews what of the 
| Clock ir isin any part of the World, which is here performed by 
a Geographical Deſcription of the whole Earth upon the inward ſuper- 
ficies of the Bowl, together with a Meridian-circle moveable upon the 
North and South Poles, and the Equino&tial circle divided into its 24 
equal hours, and faſtned to the ſaid Meridian, at the hour of Twelve ; 
at _=_ 4, ry Swons ns, and op Fol 
is a . The Bowl being m—_—_— rightly placed, 
if you turn the ſaid moveable Meridian ell the Flower-de-lucs caſt no 
ſhade uponthe Bow], and then bringing the Thred over any part of the 
; World till it croſs the Equinoctial-circte, you ſhall fee the hour there 
'F noted belonging to that part or parts of the World oyer which the ſaid 
: Thred paſſed ; according tothe Verſc there adjoyned. 


'Untbram :tolte Orbi, totumq; fiat Hora per Orbem. 
| CHAP, 


*9). 


"i Cc H A P. "Ws 
; of the Four great Globes ſtanding. on the Firſt Piece. ; 


Of the Firſt Globe... 


HE Eirſt therefore of theſe Globes, whoſe Title is, ribs 
{ _ Geographics, having about Thirteen inches in diameter, hath. 
its ſuperficies cut into-thirry two Planes; whereof twenty. are: 


Triangles all equal and ; the other. twelve —_ 
ragone: or wm A Bred of them likewiſe equal oneto ano-- 


ther. Some of theſe H——_— are made hollow like The 


of the more robons we Countries in in the orld, but what wag cnn 
ations are performed in them at the fame time; for example, who. 
' arenow-at:Dinner, who at Supper,. who are riſing, who ſleeping, &c. 


we: 


For thoſe two whoſe Title is as fubgende, ſhew by the ſhade of- 
. the ſtyle in what part of the it is timeo CE ey 
Glockin the Momung. *@ 
- I99. 


Thoſe, whoſe Title is Tempus Prandendi, ſhew i in the ſame manner, . 
ao what part of tbe World it is time of Dining or Mid-day. _ - 
Fig..20-. 


/Thok, whoſe Title is; Tempus Ganandi, ſhew.ir what Countrey:- 
It: is Supper- time, or ſix of the Clock at Night... 


Fig. 21s 


" - Thoſe; who Tileis, Temps Dormiendi, ſhew where it i; Midnight, 
'q er-rime of ſleeping, _ = 


ERS od a» 4 "- 
I £ p 283, dS 5 es gh + > bt af TO 
- 4 -” KI Io *. © % it - 
- E * F Y 
. _- jy . 
- ” % 
- . 


. Fig. 22» . | 


which is performed by inverting. that part of the Terreſtrial Gobe 
which is included between the two Tropicks. - - - | 
| The Reaſon of which inverſion is, that the ſhade of the ſtyle being 
E- - always caſt towards the contrary part to the-Sun, that is, if the Sug be 

| Eaſt, the ſhade: falls towards the Welt, &<c.' ut was nece! the rH 

___ -part of the Warld ſhould here lie Weltwards, and the Northern Saygh- 
wards. - And thus much for the twelve Pentagones. deſcribed on the 


- :Globe. | 
vr Fig. 23, & 24. - 


Now for the twenty equilateral Triangles; the -Nyals deſcribed on 
:them, ſhew only. what of the clock ir is /in this or thar-particular place, 
according to: the way of counting. the hours. from Midnight 'ro 
Noon, and: from Noon to Midnight 3 whereof only. three Examples 
are here ſer down thus; one of thele Dyals. fhews what of the Clock: 
it isat Feruſalem, anocher at Conftantinogle, another. in Jamaica, &c. - 


- 
* 


Of- the, Second. Globe. © |? 


| H E Second Globe, whoſe Title is, Horo/ogium- Afronomicum. ofen- 

# dens, &c. 1s juſt like the former, wnereof we have now ſpoken ; 
char is, the ſuperficics thereof is cur into twelye Pentagones, and twenty 
Triangles ;_ burthe Dyals deſcribed on theſe Pentagones and Triangles, 
are much different from thoſe of the former, asnor only ſhewing: the 
hour of the day, but divers other titngs belonging to Aſtronomy, as, 
the Azimuth, or diſtance of the Sun from the South, the Almicanta- 
rath, or height of the Sun above the Horizon, what hour he riſes and 
fers; and thelike 5 of which are now to treat. 


Fig. 25. 


i. TheDyal, whoſe Titleis, Azimuth Solis a Meridie, ſhews by the 
ftade of the ſtyle (which in each Dyal- here alſo is perpendi wi | 
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anne Da: The Lincaments of this | 

the Plains of the vertical Circles 

| the top of this nn gas 

FILTH dd one IO. WHO 1-3NO 

+ Fige 26. oth ul eo: WS 9 iq _ > 
2. TheDyal, whoſe Tirleis, Altitudo Solis: 

| howmany degrees the Sun is cleyated above the-Hc 


makes with thoſe cones whoſe baſes. are 
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Seftions RAD mentioned, what day of the Month i it is; at leaſt; 45nrar © 

_ be expected in ſo little a. farm; Here are likewiſe two Dyals of 
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| Thoſe two, whoſe Title is, Con Llationes exiftentes in ipfo Oviente, . 
| hew! what Conſtellations ſtand uſt dens, 
or elevated above the- ſame, which 
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Fn by the aforclaid Setions made when the KEekerang there no- 
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give here a Diagram of the two fuſt.. 
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7., Thoſe two Dyals, whoſe Title is, Canfellationes exiftentes In Oris 
ente hea o# ava" veſperrina, ſhews'what C ation will ſtand jult Eaſt- 
ward at Eight of the Clock- ar "Night 3 /which is here performed by the 
Seftions which'the ſuperficies-of the -Dyal makes with. thoſe: Concs- 
whoſebales" are parallel! ro the Equator and-whoſe-common ' Vertex is 
the wp of the {tyle, or Center f: che'Earth. > 164? IG 1113.26 L 
eres ern crys fee una Fern oa 
hora 'o## ava veſtertina,: ſtiew'by the fore-namei ions,-'whar-Conſtel- 
laionswitl be-juſt Weſtward ar Eighrof:the-Clock in the Evening. 


- Laſtly, Thoſe two; whoſe Title-is; Confellationes exiftentes in Meri- + 
die hota 'o*tava vefpertina, ſhew by the Seftions which their ſuperhicies 
make with: their aforeſaid Cones, what Conſtellation -at Eight of the 

_ Clock at Night will be juſt South. | 'l.1) + 1) eel vin dl] 


--Andthele ſix Dyals being! made by.the Se&ions of che fame Cones, 
it will ſuffice to place ' here che Diagram©of the two firſt: And thus 
much of the Third Globe, _ EEE, [--* 1-4 \F 
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W : ; | ; "It Fig. 49- - < "TED "Ts 
H E Fourth and laſt Globe, whole Titte is Horologinm Atronomi- 
- cam, is alſo cut into twenty Triangles, equal and cquilateral, juſt 
like the Precedent. 7 2 on EANTE 9 inugd a dfe wor 
©. The Dyals deſcribeJ on theſe T riangles, belong to Aſtrology, and 
are placed here for thoſe who are delighted with  fuch .conjeQural Un- 
certainties. Theſe Dyals are as follow. | | 
1'r;” TheDyals, whoſe Tirteis; Dontus Afrobgica Solir;' ſhews in'which 
of-the twelve Aſtrological Houſes; ' deſcribed: according to the way of 
Regiomontanis, the Sun is at the time-you bchold the Dyal. The Li- 
neaments of this Dyal are the Sections-which the plains of thoſe Cir- 
des;-which crofimg'cach other on the North: and -youth [Points of the; 
Horizon, divide the Equator into 12 equal parts, beginning at the Eat 
point of the Horizon, and fo deſcending, make with the Plain of the 
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2. Thoſe two Dyal ofe Title is.” Sipnum horoſcopans, ſhew the 
koge rotor om ) that which of the 1welve 

Signs do(begin to ri ve the Horizon z which is. here p« © 

he Se&ions which the Plain of: the Ediprick' makes ns 

begin to riſe, with the ſuperficies of the Dyal. | 

3. Thoſe, whoſe Title is, Signunt cuihinans, ſhew by the like Sefti- 

- ons of the Ecliptick with the ſuperficies of the Dyal, whar Sign of the 
Zodiack-is in the Metidiap;- or full Sourh:-: Whereorechiſ ſou Pak 
being:made by the-fame iections; it ſuffices alſo to puta Diagt 
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of. the two firſt. - 64h 
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And in'the ſame:manner, the Dyal, whoſe Title. is; Dominatur die 


thereſt. -- The: Lineaments of theſe Dyals being all alike, to wit,/the 
ſeftions whichcheplains of the unequal hoar-circles makewith the:ſypes- 
ficics of PI it will-be ſufficient alſo to put herethe -Diagrams'of 


ir ': 5 Digu'5y 556" 


' 5. Thoſe two Dyals, whoſe Title is, Cong:mitio Sofis cum Stellis fixis, 
ſhew with which of the more remarkable fixed Stars the Sun is in con-. 
junCtion, or under the ſame Circle of Longitude. 

Laſtly, Thoſe two, whoſe Title is, Variz Aſpettus Solis cum Stellis 
fixis, ſhew the other Aſpedts of the Sun, ; as = Trine-AﬀpecX , the 
Quadrat, &c. with the faid fixed Urs. Theſe four ad br being madc 
much alike, as made by the {etions which the ſuperficics of the Dyal 
makes with the cones whoſe baſes are parallel to the Equator, and com- 

/ non Vertex, is the top ofthe ſtyle, or center of the Earth, it will ſuf- 
fice to place here alſothe Diagram ot che two firſt.. And thus much of - 
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4.tP Hal : Dralc which/ are deferibed oo chviBdge of ahi Table 
/'&- have for: Title, Ste/« Orientes Coſſkice, ſhew what Stars role = 
colmically (that is to {ay ) roſe at the ſame time when rp wang iy har 


'2;/ Thoſe Dyals, whole Title is, Ste 


anotherfor 
Stedle Orientes &cronios, ſhew 
mT 


| Careisnobe:bad, that you look upon 
Ear. f | . | 

- . Laſtly, Thoſe whoſe Tires, Stelle Orientes HeBace , ſhew 

wit foes riſe rings om: Hetbally, ths is, what Star, which for ſome 
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CHAP. VIL 


2 Of the Eight Refleling Dyals placed on the 7 op of 
the Second T able. 


T E Reaſon why theſe le Dyals fa paced upon the co Table were 


made dey: refexioney Lonk was not ſo m 
foriche Flag d CN RI the Dyals ; ptlonrte 
m—_— ge could not have been ſeen = He by bein 


hoopm or or inc ncUnung Plains of che £ FE. Globe, Lick ; CO] as yy 3 
Aid in the firſt Chapter) u rRanthe ſecond Table; whereas, now bein - 
* refleted, they are very well ſeen upon the aid bottom, together” with .. 
their Titles, as followeth: - « 
< Fi ig. 5 x 


ks - The Dyal, whoſe Title is, Per hor«s finb ftylb, bath its the 
deſcribed, and viſible on the bottotn of the afocchaid Globe, bur by the 
le, which is a Flower: de-luce, being painted upon a Looking- Glaſs 
on the Table, appears nor, but only the ſhadow thereof appears; 
which being reflected upon the ſaid hour-lines, drawn on the bottom of 
the Globe, ſhewsrhe hour, accarding tothe Verſethere adjoyned: 


Er Horas ! fylus a tucenti Sole petendus. TT T 


Theſe —_ ye. no whey than p9al ap ſeftions which the = | 
of the. or our-circles, cr other npon the 3 
faid | Horny Bp make with the Plain of the Dye, no Ho. needs —I 
to be (aid bur that it is a reflex Dyal, ſuppoſing always the Sun as 
much depreſſed under the Horizon, a de faftoelevated above it. 
- The le 7 whoſe: Title on the contary, is, Per ftylume fine horis, 
back ip fe C which i isa Lions Paw ) painted wu yn the bottom of the 
and | fav ealie to be ſeen; bur the lines drawn 
upon a Looking-Glafs placed upon the Table, appear not, only their 
ſhadow reflefted upon the faid Lions Paw, ſhew the hour, according ro 
what the Verſe there intimates ; 


' Da mihiPhocbe horas, horamg; tobj ingve notabo. 


This Dyal being only the former cm according to what was ſaid 
of the like inverſion in the i Chapter, there needs no more to be 


added: 


Be - : 
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added : Asalfoneither is it needful to fay any more of the other, which Y 4 : 
there in the ſelf-ſame manner ſhews arr by tne hour-lines refle&ed 
upon the end of an Unicorns Horn acdotding to the Vetſe ; | 


I | a Po! mihi Lyoe dat Boras,, boram do ribs Gorge 


BILCYS - I\ 3 


J In the Dyal, whoſe ice id, Sine” Horis. by Stybo, appears Saks 
hour-lines m_ Style, unleſs the Sun ſhine; for then = ou {eerhem both; 
| you fee ſee the ſhadow of both _ and hour-lines reflected from 
hel NB TT upon which the ſaid Hour-lines ho ay" +47 h 
iT diftcring nothing from an ordinary reclining Dy 
we” tet fay no more thereof; as neither of the other four, which 
Kt no otherwiſe from ordinary Dyals, than that they are riot to. 
RE eemiſe ſeen than each of them in a Looking-Glaſs placed on the 
bottom of the grear FROs Whereforcit will ſuffice to place the Dia» 
— op of ce two 
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CHAP. VII. 


Of the Four Dyals ſupported by the Four Branches of the 
| {pa Second Piece. 


þ rene Four Dyals are drawn cach of them upon a Glafs-Bowl of as 
EL bout five Inches diamaer, and ſhew the uſual hours by four dif- 
ferent ways, vis.by a ſhade, withoutany ſtyle, by a ſtyle without any 
ſhade, by a ſtyle and ſhade, and without either ſtyle-or ſhade.  - 


Fig. 60, 


. © 3: TheDyal, whoſe Tale is, Per _ /ine-wmbra, ſhews the hour 
by moyingthe ſtyle (which here is a Flowerde4uce: ON a Moves 
able Equator) to and frotill it caſt no ſhade upon the Bowl; which be- 
ing done, the hour ſought for ſhall ſtand -uſt 1 under the ſtyle; as the 
Verſe there added declares - | 
Nulla fit umbra ftylo ; veram ftylus indicat horam, 


” Now the Reaſon, why the ſtyle caſting-no ſhade onthe Bowl, ſtands 
oyer the true hour, 1s, that theſe hours lying /all in the ſeQions, which - 
the Plains of the hour-circles make inthe ſuperficies of the Bowl, ic is 
neceſlary that then the ropof theſtyle be inthe Plain of the ſame hour- 
circte, in which at that time is alſo the Center of the Sun. 
| | ' Fig. 63. 1 
. *- 2, In the Dyat, whoſe Title is, Per ambram fine the hour is 
found by obſerving where the parr of the Bowl cali by the San, 
meets with the part not enlightned ,, for this mecting ſhews the hour, as 
the there adjoyned.Yetſcexplicares: 43 | 


Vis horam ? lucemg; inter tenebras require. 


The Reaſon whereof is, Thatithe Sun, by reaſon of its immenſe di- 
fange eafightring without any confiderable difference, the one half of 
the Bowl, and the hour-poincs being all noted in the Equator of the 
Cone or SeXions, which the Plain of the Equator paſſirig through the - 

- Center of the Bowl, makes in the wk thereof, the ſaid termina--*' 
'2 nion * 
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rion of Light muſt needs fall upon the true hour-point, provided. that _ 4 i 
the Dyal be once rightly placed. 4 | # 


Fig. 62. - 


3. The Dyal, whoſe Title is, Per Stytum & Unbranr, ſhews the hour 
3 by the ſhade of a ſtyle perpendicularly erefted upon the luperficies. of 

2 the Bowl, and therefore differs nothing from an ordinary Dyal deſcri- 
bedon the convex ſuperficies of a Globe. There are three fuch Dyals 
8 captnr x63 this Bow], to the end that when the ſhade of the ſtyle ceaſes, 
E - y. reaſon of the convexity of the Bowl, to ſhew the hour. in one, may 
ſhew ir in another. ; | - 
Fig. 6J. 


Laſtly, Thi Dyal, whoſe Title is, Sine Styb ve! Umbra, ſhews the- 
Hour without cither ſtylc or ſhadow ;, for! if.you place your- ſelf, fo as 
tbehold your face in the middle of:the-litrle convex Looking-Glaſs 
which is there placed on the Sourth-pole of the Bowl, you- ſhall at the 
fame time, it the- Sun ſhine, behald the Picture thereof, at. the true 
Hour; according to the Verſe there adjoyned- . | 


S; ettanti Speculum. Heram' dat tibi. Solis Imago-. 


:* The Reaſon whereof is, that the Eye, when placed, . as is ſajd, heing- 
in the Axis of the: World, and- by conſequence, in the Plain of all the 
hour-circles, and- therefore in the Plain of the true hour-circles, in 
which Plain alſo; the center of the Sun being neceſlarily placed, it fol- 
lows that the ſaid PiQture of:the-Sun appears at thetrue hour , -lince by 
the Rules of Reflexion, the Eye ſecing, and the Point ſeen, art in the 
ſame Plainwith the Point: of the Reflexion. | 

As forthe Hour-lines of theſe four Dyals, they are no other than the - 
$e&ions, or forme point of them, which the Plains of -the hour-circles 
make-in the Topetcies of the -Bowls; which Plains in the farlt, ſecond, 
and: fourth,. croſs; cach other! in: the Center of the Bowl ; bur..in the 
third, they croſs ane another at the top. of the Style, | 
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CHAT. IX.” 


os the Dyats deſcribed « on the great Globe which ands. 
07 the Second Table. ny bf 2 


&: | _ Globe —_ Eigh reclining Plaing, cight inclin; RI. 


upright Plains, t mala 


1. Six of.che Eight: upright. P 
——_— on the as o the fi 


over with whire colaur; tothe ed = © Dyak 5. may. be ſeen Lora 
in the Globe, :avawithout +, Io — jy, 
Plains, looking zowards a the Þ Nacr] Glal 
as ſerving for into! "Mm 
Glaſſes are drawn ſeycral Piftures ; as ar, Ox NOTE e Queen 
Mother , the Duke of Tork, Prince Rypert , &c.: In S. Maxi @ 
Pi&ture the Hour is fhew'd by the ſhade of the Hour-lines paſſing over - 
the top of the Scepter. In the- PiQtures of the two Queens, -it is ad | 
by the like ſhade paſſing oyer the top of a Floweryz and in the other - 

. three, by paſſing over the end of a Troncheon, which each of them . 
hold in-their hands z under each Pifture is written a. Chro! ph for 
the Year 1669. in which Year the_Dyal was ſet up; and utable to, : 
the Perſon. _. 


"Which Chronographs, cont to the Order now named, are : 
a5 followeth : 


I 


1. Regnet DiV: CarolVsTMperetqVe Bricannls” 


th « & 


TH 
Eh. 


' 2. FaXlt Regina Det Regi RegnoqVe ProLem Catharlna , _ 
3. Reglna Mater natosIbl Carolo DIV: frVatVr. 
to IaCobVs & Regls fratex,& Insignls Britanniz PABRLIYS, | 
5. FILIVs SeCVnDVs Regls BoheME. | 
| Theſe;-- 


— MN. CH AP. þ & 

Of the Fonr Glaſs-Bowls ſupporied. by the Foxr Brazches: | 
Se of the Great Glade, "jen: 
FJUT of the top of the great Globe iſſiie (aswas aid inche fff 
' Chapter.) four Branches, each, beatin AG Bon Wil tho 

of the firſt and ſecond Piexe, but ſomewhat 1elS ift ropottion 
Pyramis.. Theſe four Bowls are gilded, over, except where the Hour- 
| lines are drawn, which is thinly painted over with white colour, to the 
end the Sun-beams paſling through a litle-Star-leit cleax onthe top of. 
the Bowl, and making the like Star of Light upon the hour lines, may. 
be: ſeeniwo-norethe hows (© )ee-7 O E  EEES 
Theſe Dyals ſhew the. hour agcording- ta the different ways of niidd-- 
' bring: the hours, uſed by. ſcycral Nations, as was faid in” the fogpne, 
Chapter. . | t - "POS S Elos acts 
: Fig. 66; ha 


2. The Dyal, whoſe Title is,. Per horas Italicas, ſhtws by-the (aid 
laminous Star paſting over the hour-lines, what hout Pris by ah | be. 
cording to the Italian Account, which numbers from Sun-ſet to: Sun-ſer - 
24 hours. Theſe hour-lines are the Setions which the Plains of the - 
Fatian hour-circles croffing cach other in the middle of the ſaid Star - 
placed on the top of the Bowl, make inthe ſuperficies thereof. . 


—_m— + 2 


Fig. 67. . 


2. The-Dyals, whoſe Title is, Per horas Babylonics, ſhews-in like 
nAaner, what hour it is according to the Babylonians way of reckoning, 
whs count 24 hours from Sun-ri = next Sun-rifing, which it per- 
forms by the ſeions which the Plains of the Babylonian hour-circles . 
croſſing each other in the middle of the ſaid Star, make in the ſuperfi- - 

|. cicsof the Bowl. 
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Fig 8. 


The: Dyal, whoſe Per Horas Aſftronomicas, ſhews by the 
NECES "k TEIN we Th hy the Aſtronomical. \Accamnr b Shich 


numbers rt from ll. oon.. This Dyal-is-madeb 
the like {eCtions of the uſual Gur circles croſling each other in the mid- 
dle of the faid Starz the Numbers ſetto the hows bein ing, only diffrent 
that. is, One of the C iq the Morning is. here all Thien and 


$ OF» REA ,. ak hrce Fifteen, &c. | r 
Fig. 6g. 


Lin: The Dyal; whole Title is,” Fer Horas antiquas, foe Judaica, 
ſhews the gr according ro the I HA = = the hours 
2%, COUNT W 2 Hours urs rom n-r1 the ſetting thereo 

y re ch ions by which this Dyal is made, are thoſe which 
the Plains of the al hour-<circles make in the ſuperficies of the 
Bowl ; which _ o craſs cach other in the middle of the Star, 
. OL Toe of the _ 

#. The much of the Third Piece with the Branches belonging 


to. ©. he Dara: DNOBin to che Four Bowls arc as follow- 
| & - Ay J þt 94 't T: df 
& 3 N 
i P ; ST 
FO 283 
| dad adi 11s 1990 ona nb BEAD," 
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' | ſhade alſoof a Flower-de-luce. 
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-The Fourth Piacecherdoee; confiſting (ir: is 6id in. the firſt Chap- 


ter )-of rwelve coricaye: $cxni-Oytinders, and:faading upon che: great 
Globe, held up by four Supporters, like thoſe which hold ap the ſeen 
ary bur leſs, hath each of thoſe Semi-C ylinders a deſcri- . 
d, ſhewing c uſual hour by the ſhade of a Flower-de-luce fixed at 
oor top of a Scmi-Cylin 
_ Outofthetopof this Piece iſſue four Branches z axeying cach a lit- 
tle Glaſs Bowl, ſhewing alſo the uſual hoar by the & Light of the Sun 
* penetrating through the hour-lines (which for pa ys are lefttran(- 
| parent, the reſt of the Bowl gilded over )) and paffing oycr alittle 
Star painted on the lower part of the Bowl. FOE 


Fig. 71. 


The firſt Piece, canfiſting of 8 plain Tonggins, oo! and cqu ilaceral, 


and fix cqual ſquares, and held up allo b el hot 
| like — Dyals deſcribed RF Qhewing the uſual hour by the 


= 
- - . bh } 
wm" - - "A Py . V 


Fig. 72. 


The Sixth and laſt Fine, or top of the Pyrarnis, is a 2 great Glaſs 
Bow] ſtanding upon the Fift earn by a Foot of Iron, and cn- 
com with two Iron _ aving on the Top a Crdls. This 
Bowl alſo fhews the- uſual hour þ y the ſhade of a lttle Golden Ball 
. placedin the middle of the Glab. 


hs. 


The i four, © gingit0 thelt thfee 
the uſual > it will ſuffice to ſer down a 


TURIN SM Vo 4 NA, iy ig. 9 | 
As for the Reaſon If chef ; gg x RR) Ne | 
our, there needs no mote be. Er be nd than what hath | 
; 'Nhie+ wit. ro ir Tone 268 Ten \ the Plains firs of he 


-&tdles er up6n the top wt-de-ducr; but 
b ; n the Shirt. cobra of There of ofthe ine Ball placcd i mm tn 
6 * middle of - pony reat Bowl.{9-2>*- ©: 
= The Dyals of the four little Bowls * Meas by the Branches, arc 


no other than the Aſtronomical Dyal of- the precedent Chapter, , 

inverted, and only differ in the Numbers ſet to the Hours. 
And this inuch concerning what!in rbis ſhoxt- T'ra& ws mtended 
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+ | Landon. | 
\* Baſt Firebrafs. Michael Cu irv . 
Theophilus Sparrier. Fohn Wea on dw E 
Gabriel Jorden. Samuel! Mitchel of Enfield. 
| Feremiah Frumts. | 0. Adenes of Waltham Abbey. 
i - Abraham Goulding, © ames Cheney of Edmonton. 
Foſeph Wells. 0. Tizach of Newcaf/e upon Tyne. 


Jobs Seller Hydographer to the _ Galloway of Lewis in Suf- 
ng. | X. : | 
acob Chandler, Badket-maker. Tho. Poxford of Woodbridge in-Suf- 


+ 6-45-16 | Eub ac Man, Gent. of rhe Iſle of 
illiam Gynminghame. © Wilkan-Smith, M. D.. 
George Deane. * | Robert Smith, Gent, 


 _ anthony Power h-: \ 
Thomas Conſtable, A I SannelWatſon. wa | 
Thomes Tilhiard, Gent. | John Terry 
Richard Smith, Gent. Samuel $ mart. . 
Charles Crofs, Gent. Oxford. Fohn Tripper. . 


_ Peter Nichols Gent. of Lowings in William Beeby. 


the County of Berks. William Spicer. , 


* Richard Weſton of Tiſtey, Berks. Edward Huddesford. 


Humphrey Marſh of Highworth. Thoma Chitton. 
John Mitchel Eſq; of Wendover John Cawadwell. 
Bucks.  Fobn Compton. 


Henry Newfted Junior, of North- Mark Hooke. 


"Somercate, Lincolnſhire. Robert Baker. . 


A Uriah Harris of Wiſow, Hunting- - Solomon Ling. 
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Books Printed for, and Sold by Tho Howkins in 
| George-Tard near Lombard-Street. 
Our Books of Johannes Segerus Weidenfeld, Concerning the 
Secrets. of the Adepts, or the Uſe of. Lulys Spirit of 
Wine. .in.&zarto. .. - hu, - - % 
.” A Cabaliſtical Dialogue in Anſwer tothe Opinion of a Learned 
Dottor--in Philoſophy? and Theology, That the World was 
. made of nothing. By F. M: Van-Helmont. . in Zuarto, | 
 Trigonometry made eaſje, fitted to the-meancit Capacity ; it - 
-being the Foungation-of Aſtronomy, Surveying, Navigation, &cc. 
in Ottave. By John Holwell:: BE” vo Ss 
. » » Mellifctum: Menfionts, or the Marrow of Meaſuring, wherein a 
new and ready way is-ſhewed how to meaſure Glazing, "Painting 2 
Plaiſtering,” Maſonry, Joyners, Carpenters, and' Brick-layers Wark 
in ſix Books ;. and HNiaftrated with Copper Cuts : the like nor 
heretofore Publiſhed. The Second Edition, Corretted, in Ofavs, 
By Yenterus Mandey. . Ns 
The Royal Catholick Engliſh School. Connning 6 Catalogue 
of all Words in the Bible, beginning with'one Sylable, and pro-. 
ceeding by degrees to eight, divided and not divided, &c. in 
Oftave. By Tobias ' Ellis. - - \ 7 ANN. i 
Dr. Everard's Works in Oftave. . - I DEED hl 
The Paradoxal Diſcourſes of F. M. YVan-Helmont, concerning. 
the Maicre:oſm and Microcoſm, &te. in Oftave. © © : 
The Narrow Path of Divine Truth, deſcribed, from living 
Practice and Experience of its three great ſteps, viz. Purgation, 
Blumination and Union, according to the Teftimony of the Holy ;, 
Scriptures, &c. By F. M. Vas Helmont, in Twelves. 
| e Artleſs Midnight Thoughts of a Gentleman at Court. The 
| Second Edition, with Additions, in 7welves. | 
* * The Toung Man's Companion; or a very Uſeful Manual for 
You '&. The Second Edition with Additions. By William 
they; 10 Twebves. | : 2 
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